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Abstract
Story, Willie Keith. PhD. The University of Memphis. May, 2016. Impact of
Supply Chain Technology Response Capability on Firm Performance and Supply
Chain Technology Performance. George Deitz, PhD.
Marketing and MIS literature have examined the relationship between technology
adoption in firms and resulting firm performance with mixed results. Many
examinations have been in intra-organizational contexts, but as interorganizational interactions such as the supply chain play an increasingly
important role in competitive advantage development and in firm performance,
more work is needed to better understand the relationships between firm
strategy, firm capabilities, and technology performance within a supply-chain
context. This research seeks to provide additional understanding by
investigating the antecedents and outcomes of firm technology response
capability within the context of supply chain technology adoption decisions. This
capability, which is a firm’s willingness and ability to respond to new
technologies, is an important factor in firm behavior with respect to innovation
adoption. In the present study, a multi-dimensional, behavioral operationalization
of technology response capability is offered, along with a conceptual model of the
relationships between strategic orientation, antecedents of technology response
capability, and performance outcomes. Both quantitative and qualitative data
were used in this study. A quantitative test of the hypothesized relationships was
conducted using survey methodology, and qualitative interviews were used to
explore the concept of technology response capability and provide support for
the conceptual model relationships. This research will add to marketing strategy
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knowledge by providing insight on factors that influence technology response
capability development and by providing insight on how the capability impacts
performance of the firm.
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Chapter 1
Introduction and Overview of Research
Firm innovativeness, and relatedly, organizational adoption of new
technologies, are often ascribed central roles with respect to managerial efforts
to successfully weather changes and uncertainties in the firm’s competitive
environment (Damanpour & Evan, 1984). Theoretical explanations for the
expected positive relationship between technological innovativeness and
performance typically rest on the notion that the introduction of innovations may
lead a firm to enjoy a quasi-monopoly position and extract “above normal” rents
(Schumpeter, 1942). While business scholars broadly agree on the importance of
innovation to organizational survival and prosperity, empirical findings related to
the performance implications of firm innovativeness have varied widely across
studies (Walker, 2004), with researchers variously reporting positive (e.g,
Srinivasan, Lillien, & Rangaswamy, 2002; Tellis, Prabhu, & Chany, 2009), nonsignificant, and even negative associations (e.g., Baum, Calabrese, & Silverman,
2000; Menguc & Auh, 2006). This divergence of results suggests the need for
greater conceptual refinement (Sorescu & Spanjol, 2008) as well as the
possibility of more nuanced, contextualized linkages between firm technology
adoption and performance (Chae, Koh, & Prybutok, 2014).
Toward that end, a thorough review of the literature reveals that there is a
need for a better understanding of the relationship between the adoption of
innovations and firm performance, and therefore an opportunity for more work.
First, research in this area has focused most heavily upon investigating firm
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adoption of incremental innovations, which tend to have more limited impact on
firms’ business strategies (Srinivasan et al., 2002). While technologies that are
more radical may be untried and carry greater uncertainty with respect to
performance effects, such innovations also carry greater potential for asymmetric
returns (Rubera & Kirca, 2012). Similarly, empirical work has been focused most
strongly upon the adoption of intra-organizational (e.g., vs. inter-organizational)
technologies. While it stands to reason that the adoption and successful
implementation of inter-organizational technologies may be both more complex
and more risky due to differences in firm capabilities and incentives of the
partners, such technologies are increasingly central to firm success in an era of
intense network competition (Achrol & Kotler, 1999). Consequently, differential
performance effects found in prior research may partially be a function of the
technology investigated.
Second, scholars have typically focused upon organizational adoption of
discrete technologies as opposed to technology portfolios. Such an approach
minimizes potential synergistic effects arising from the integration of
complementary technologies as well as learning-curve-based gains that may
enhance the efficiency with which later technologies are implemented. Certainly
for firms in more turbulent sectors, there is also the possibility that the adoption of
multiple technology options may serve as a means of hedging against
environmental uncertainty.
Third, many studies have examined the technology adoption decision as a
binomial choice; however, the adoption decision process is a continuous one.
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For instance, even if a firm has not yet decided whether or not to adopt, it would
be erroneous to categorize all non-adopting firms at a given point in time as
having rejected the innovation outright (Gatignon & Robertson, 1989). By the
same token, organizations often take a ‘toe-dipping’ approach when assessing
new technologies by taking advantage of time-limited trial offers or
geographically-limited roll-outs. Strictly speaking, each falls short of full adoption,
but may nonetheless provide extremely useful information to firm managers.
In the present research, we seek to close some of these research gaps by
investigating the antecedents and outcomes of firm technology response
capability within the context of supply chain technology adoption decisions.
Srinivasan et al. (2002) define technology-response capability as “an
organization’s willingness and ability to respond to the new technologies it
senses in its environment that may affect the organization” (p. 49). Firms may
respond to a new technology in many ways, including ignoring the technology,
monitoring it, forming alliances, doing limited experimentation, and adopting the
technology within the firm. In the present study, we offer a multi-dimensional,
behavioral conceptualization of the technology response capability construct that
is based upon a combination of: (1) the number of distinct supply chain
technologies adopted by the firm; (2) the relative innovativeness of the
technology at the time of firm adoption, and; (3) the extent to which the
technology had been adopted within the focal firm.
Because of supply chain technology, firms have the ability to interact both
internally (Lewis & Talalayevsky, 1997) across the enterprise and externally
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across its network of supply chain partners (Sanders & Premus, 2002). For over
two decades, information technology capabilities have been identified as being
critical to an organization being able to have effective supply chain activities
(Allen & Masters, 1998; Closs, Goldsby, & Clinton, 1997; Esper, Defee, &
Mentzer, 2010; Forman & Lippert, 2005; LaLonde & Masters, 1990) and
correspondingly, supply chain technologies represent an increasingly important
category of firm IT spending (Giunipero, Hooker, Joseph-Matthews, Yoon, &
Bruvdig, 2008). In keeping with Resource Based View logic, the supply chain
literature maintains that firms seek out new supply chain technologies as a
means to improve existing capabilities (Patterson, Grimm, & Corsi, 2003) and to
enhance the attractiveness of its value proposition to potential customers and
supply chain network partners (Daughtery, Germain, & Droge, 1995). Supply
chain technology is also seen as a pre-requisite for leveraging a firm’s supply
chain expertise as a competitive advantage (Bowersox & Daugherty, 1995; Closs
et al., 1997) and ultimately, a way of bolstering a firm’s competitive position and
profitability (Cash & Konsynski, 1985). In this research, we examine technology
response capability within the context of supply chain technologies. It is a fastpaced sector with many categories of technology.
When it comes to supply chain technologies, several areas are focused on
with technological tools. Demand aggregation, inventory management, logistics
planning, and supply chain risk are just a few areas that have become managed
more efficiently and effectively through the use of new technologies that improve
communication and information distribution throughout a firm and its network.
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These improvements are not exclusive to manufacturing companies; they are
across industries, and include retail products, consumer products, and the supply
chains for healthcare and life sciences.
The technologies that firms adopt to improve their supply chains will have
to address many needs. Supply chains must be efficient and cost effective, but
they must also improve the ability of management to collect, use, and interpret
information about a firm’s supply chain network and its members so that overall
performance is improved. Table 1 provides some categories of technologies that
impact the supply chain, and several of these categories have developed
technological innovations can go across categories and provide solutions for
several organizational needs at once.
Table 1
Example Categories of Supply Chain Management Technology
Technology Category

Technology Focus

Relationship Integration
Technologies

Enabling firms to coordinate their interactions and
develop clear processes and procedures that outline
working relationships so that network members can
maximize supply chain value creation potential

Measurement
Integration
Technologies

Enables firms to have accurate information about
supply chain metrics both internally and externally to
the firm

Technology and
Planning Integration
Technologies

Enables firms to connect to each other and share
customer, supplier, or internal information with
supply chain network members

Material and Service
Supplier Integration
Technologies

Enables firms to share information that streamlines
processes and procedures for value (product or
service) delivery and improved customer satisfaction
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Table 1 (Continued)
Technology Category
Internal Operations
Integration
Technologies

Technology Focus
Enables firms to collect, interpret, and distribute
internally focused process and/or procedure
information across functional and departmental
boundaries to improve firm performance

Customer Integration
Technologies

Enables firms to align supply chain capabilities with
customers that represent high-value potential and/or
long-term relationships
Note. Adapted from Hair, Lamb, and McDaniel (2014).
There are several business trends that have increased the need for the
types of technologies outlined in table 1. Advanced technologies that handle
inventory and materials more efficiently and securely give rise to technology tools
such as RFID, warehouse management systems, and automated picking
programs. Many firms may also use third-party logistics (3PL) services, and the
growth of such outsourcing increases the need for technology that provides fast,
accurate electronic communications between the partnering network members.
Increasingly, products such as music, movies, and software are being distributed
electronically, and tools are developed to facilitate a wide-range of customer,
supplier, and producer needs related to sales, customer relationship
management, and quality control. The growth of the global supply chain has
driven a need for many firms to be aware of the status of inventory, production,
transportation, and consumption rates for materials all over the world in real time.
Technologies that can capture, track, and share this information are growing in
complexity and capability so that they can provide this information to front-line
management and corporate executives that lead businesses on a global scale.
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Sustainability efforts are also impacting the growth of technology in the supply
chain. Consumers and firms alike are looking for “greener” ways to produce
products, distribute them, and manage the end-of-life requirements, all of which
can be improved via innovative supply chain technologies.
Overall, as technology becomes more important to the success of a firm’s
supply chain performance and the general success of the firm, the ability to
respond when technological opportunities arise can provide an advantage that
leads to performance that is better than that of rival firms.
Firm Response to New Supply Chain Technologies
A longstanding theme within the organizational literature relates to role of
technological innovation in driving inter-firm performance differences (e.g.,
Mithas, Tafti, Bardhan, & Mein Goh, 2012; Ravichandran & Lertwongsatien,
2005; Sircar, Turnbow, & Bordoloi, 2000). Be it technology that introduces a new
assembly technique to a product, or technology that allows for better inventory
and parts management, new technologies can allow firms to reduce cost, or
become more responsive to changes in demand – thus improving performance.
Conversely, if a firm is resistant to innovation, it is in jeopardy of not being able to
meet the service or cost performance of their competitive peer-set. As such, the
potential for being at a future disadvantage is sometimes a catalyst in firms’
technology adoption decisions.
While deciding on the right technology product (software systems,
hardware components, or new processes) is important, there are aspects of
adopting new technologies that are intangible (employee knowledge and training,
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impact of new technology on other network partners, risks associated with
changing current processes, etc.) and understanding these intangible aspects of
technology adoption are critical. A key facet of this decision process is the ability
of a firm to recognize and act on technology that will lead to competitive
advantage and superior financial performance. When firms are able to recognize
and react to new technologies they are demonstrating the positive organizational
characteristic of technological opportunism (Srinivasan et al., 2002).
Technological Opportunism (Srinivasan et al., 2002) is a firm-level capability that
allows firms to collect information about technological innovations from a variety
of sources so that they can determine the potential impact to the competitive
position of the firm. It also allows the firm to “respond” to this “sensed”
information by taking some action that capitalizes on the technology or protects
the firm from competitive threats. As such, technological opportunism is
distinguished by two dimensions: technology-sensing capability and technologyresponse capability. Technology-sensing capability reflects a firm’s ability to learn
about new technology from internal or external resources. Technology-response
capability represents a firm’s willingness and ability to take action with respect to
the new technology it discovers.
Being able to sense potentially disruptive technologies is an important
capability, but without a corresponding response it does not fully explain the
adoption of disruptive technology (Garrison, 2009). For this reason, we focus
attention here on the technology response dimension. Technology response
capability is comprised of both the willingness (i.e., desire) and the ability (i.e.,
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skills, proficiency) to respond to technological changes in a firm’s environment
(Srinivasan et al., 2002). As such, we believe it to be a critical variable leading to
a pattern of continuous organizational innovation adoption success, particularly in
technology domains marked by rapid change.
In an era increasingly characterized by the emergence of radical new
information technologies and network competition (Achrol & Kotler, 1999), one
such domain has involved the emergence of new inter-organizational
technological systems. In particular, the adoption and application of various
technologies used to share information between supply chain partners has
played a central role in driving supply chain system efficiency and
responsiveness (Cooper, Ellram, Gardner, & Hanks, 1997; Cooper, Lambert, &
Pagh, 1997; Ellram & Cooper, 1990; Mentzer et al., 2001; Novack, Langley, &
Rinehart, 1995; Tyndall, Gopal, Partsch, & Kamauff, 1998). Examples of such
supply chain-based innovations include technologies such as RFID, ERP,
warehouse management software, and inventory management software.
Despite the rapid emergence and diffusion of these technologies,
anecdotal evidence suggests widespread dissatisfaction with the results of many
supply chain technology initiatives. Since success in many cases can depend
upon participation and information sharing between multiple functional areas and
supply chain partners, implementation can be both technologically and socially
complex. In such settings, technology response capabilities are likely to be a
critical factor driving organizational adoption success. Futhermore, gaining a
more systemized understanding of the key antecedents of supply chain
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technological response capability as well as contextual factors that influence its
development is essential.
Purpose of the Research
The notion that adoption of technological innovation impacts firm
performance is not new. It is important however, to have a better understanding
of what factors influence the willingness and ability of a firm to make the adoption
decision, and how this responsiveness has an impact on firm performance
outcomes. This research aims to contribute to the literature by addressing three
core questions:
1. How does supply chain technology response capability influence
supply chain technology performance and firm market performance?
2. What is the relationship between firms’ strategy orientation and
technology response capability?
3. To what extent do elements of the firm’s environment influence the
effects of technology response capability upon firms’ supply chain
technology and market performance?
A general framework for understanding the proposed relationships of this
research are shown in figure 1. Unique firm capabilities are theorized to improve
firm performance (Berman, Down, & Hill, 2002; Teece, Pisano, & Shuen, 1997),
and the capabilities developed by a firm are dependent upon the resources it has
available and the strategic intent of the firm. Both strategic intent and available
resources can be impacted by external factors and internal factors.
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In this research, a conceptual model of the relationships between
technology response capability, strategic orientation, and firm performance is
developed and tested using data from a national survey of senior supply chain
managers from 200+ firms, complemented by technology diffusion information
from the consulting firm, Gartner, Inc. Additionally, field interviews are used to
gain a better understanding of the key factors facing managers as they assess,
adopt, and implement new supply chain technologies.
Theoretical Domain of the Research
The theoretical underpinning of this research is the Resource Based View
(hereafter, RBV) (Barney, 1991; Wenerfelt, 1984) and dynamic capabilities
perspectives (Teece et al., 1997). The proposed model presents Supply Chain
Technology Response (SCTR) as a dynamic capability that reflects a firm’s
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willingness and ability (Srinivasan et al., 2002) to manipulate resource
assortments. We posit that the development of SCTR is impacted by internal
knowledge-related resources and the technological turbulence of the firm’s main
sector. The strategic orientation of the firm also plays a role in the development
of SCTR; as the strategy of the firm determines the capabilities that will be
focused on to develop market advantage.
Understanding how a firm’s SCTR impacts performance is of key interest
in this research. The relationship between unique firm capabilities and superior
performance is discussed frequently in the literature, and it is expected that firms
that can adapt and change to capitalize on innovations will have an advantage.
Also, understanding the antecedents of SCTR is of interest because we need to
know what the structural and environmental factors are that impact a firm’s ability
to make the required adjustments that enable adoption of innovation.
Organization of the Dissertation
This dissertation will have six parts. Following the introduction in part 1,
part 2 will discuss the resource based view (Barney, 1991; Wenerfelt, 1984) of
the firm and dynamic capabilities (Teece et al., 1997) as a theoretical foundation
for the relationships proposed in the presented model. A brief review of the
literature relating to technological response capability is provided, in particular as
it relates to inter-organizational supply chain technologies. Part 3 will discuss
the literature that supports the relationships between the constructs of interest
and present hypotheses about those relationships. A model of the relationships
will be presented as well. Part 4 will present the conceptualization and
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operationalization of SCTR and how the measure was developed. The
measures used for the other constructs in the proposed model will also be
presented, along with measurement items. Part 5 will discuss the data sources
used, and present the results of the model testing. Part 6 will present a
discussion of the methodological, theoretical, and managerial implications of the
work along with proposed opportunities for additional research.
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Chapter 2
Theoretical Foundation
Chapter Overview
The supply chain has become an increasingly important area of study for
both practitioners and academics alike. Consulting firms like Bain and Company,
Deloitte, and Mckinsey all report that their clients are continuously looking for
ways to improve supply chain performance as a way to achieve increasingly
challenging objectives in a competitive marketplace. Scholars such as Mentzer
et al. (2001) identify the supply chain as a source of competitive advantage for
firms and call for additional research that can identify paths to improving
performance.
Adopting innovations is one way for firms to improve their supply chain
performance (Grawe, 2009). By introducing new technologies, firms can increase
the value they provide customers and other network partners. Innovation and
innovations for the supply chain can be applicable to either internally or externally
focused audiences. When firms innovate, they are adjusting to environmental
change by reallocating current resources or acquiring new ones (Teece et al.,
1997), and the ability to make these adjustments can be considered a dynamic
capability (Eisenhardt & Martin, 2000). Competitive theories such as RBV and
the dynamic capabilities framework have been used to examine supply chain
management focused phenomena over the past decade in efforts to better
understand how firms develop competitive advantages in the market (Defee,
Williams, Randall, & Thomas, 2010).
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Resource-Based View of the Firm
Origins of RBV. The Resource-Based View of the firm (RBV), which is
also referred to as the Resource Based Theory (RBT) of the firm, is based in the
works of Penrose (1955 and 1959) and Wernerfelt (1984) which analyzed firm
growth and development through a lens that was not focused on firm products or
industry-level factors as the determinants of a firm’s ability to develop and sustain
competitive advantage. The theory evolved to viewing firms as a collection of
resources that can be manipulated (Rumelt & Lamb, 1984) in order to address
the threats that come from competition and environmental change (Barney,
1986a; Prahalad & Bettis, 1986; Rumelt & Lamb, 1984; Teece, 1982). This view
is different from Industrial Organizational economic views that present firms as
combiners of inputs, output restrainers, dynamic competitors, efficiency seekers,
or market cost avoiders (Conner, 1991) as ways to develop and maintain
competitive advantage. The distinctiveness of RBV lies in that a firm’s source of
competitive advantage (and therefore above-normal returns) comes from having
unique, costly to imitate resources and capabilities. Other authors over the years
have provided additional insight into the relationship between firm resources,
competitive advantage, and firm performance and their findings are outlined in
table 2. These works illustrate the theoretical connections and developments
made to reinforce the view of resources being the basis of competitive
advantage.
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Table 2
Selected Works Developing the Resource Based View of the Firm
Author(s)
Penrose (1959)

Main findings
Firms viewed as collection of resources and growth is
dependent on how well resources are administrated

Lippmann & Rumelt
(1982)

Introduced notion of “causal ambiguity” that prevents
competitors from imitating efficiency differences
between firms or understanding how they are created

Wernerfelt (1984)

Resources available to a firm impact strategic choices

Barney (1986b)

Organizational culture can be a source of competitive
advantage

Dierickx & Cool (1989)

Ease of replication determines sustainability of a
firm’s asset position. Causal ambiguity is key to
making resources inimitable

Hansen & Wenerfelt
(1989)

Organizational factors explain more variance in profits
than economic factors

Barney (1991)

Introduce criteria needed for resources to enable
sustained competitive advantage: scarcity,
inimitability, non-substitutability, and valuable insubstitutability

Conner (1991)

Presents distinguishing factors of RBT from industrial
organization economic theories as part of historical
review and support of RBT as a stand-alone theory of
the firm

Peteraf (1993)

Presents resource conditions for competitive
advantage through RBV lens: Heterogeneity, ex post
limits to competition, imperfect mobility, and ex ante
limits to competition

Day (1994)

Presentation of a capabilities framework for
sustainable competitive advantage that is based on
capabilities being outside-in (external focus – market,
competition, and customers, for example) or insideout (internal focus – logistics and order fulfilment
capabilities, for example)
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Table 2 (Continued)
Selected Works Developing the Resource Based View of the Firm
Author(s)
Collis & Montgomery
(1995)

Main findings
Practitioner level discussion of RBV and its
applicability to manager objectives

Olavarrieta & Ellinger
(1997)

Examination of RBV and its application to strategic
logistics research

Teece et al., (1997)

Presentation of the importance of capabilities being
dynamic in order to maintain SCA

Skjoett-Larsen (1999)

Discussion of RBV as lens to perform logistics and
supply chain strategy research and theory
development

Srivastava, Fahey, &
Christensen (2001)

Discussion on integrating RBV into more marketing
research

Kozlenkova, Samaha,
& Palmatier (2014)

Examination of the use of RBV in marketing to date
and suggest future theoretical directions

RBV and this view of how firms develop their advantages originated in the
strategic management literature, but has made significant impact on the research
in marketing (Kozlenkova et al., 2014) and supply chain management (Defee et
al., 2010).
Application of RBV to marketing and supply chain. RBV has been
used by marketing strategy researchers to examine the performance-resource
linkage. Direct effects of resources, such as knowledge resources (Ramaswami,
Srivastava, & Bhargava, 2009), are examined, as well as moderating effects of
environmental factors (Fang, Palmatier, & Grewal, 2011). Work has also been
done by marketing innovation researchers to better understand the connection
between resources and performance. This work involves looking at how
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resources that allow sensing changes in the environment and responding to them
impact performance (Kozlenkova et al., 2014; Lee & Grewall, 2004; Li &
Calantone, 1998).
For over 20 years, scholars have recognized supply chain and logistics as
a source of competitive advantage for firms (Day, 1994; Porter, 1985; Webster,
1992), and logistics and supply chain strategy scholars have applied RBV to their
work in order to better understand what drives differences in firm performance in
this context. The information that firms have across their operation can be
thought of as a resource and examined to determine how it can be a driver of
sustainable competitive advantage (Barratt & Oke, 2007). Wu, Yeniyurt, Kim,
and Cavusgil (2006) also examine the power of IT-enabled supply chain
capability and its impact on firm performance, and Rungtusanatham, Salvador,
Forza, and Choi (2003) use the perspective to examine linkages across supply
chain networks and their advantages to internal operations. The above authors
are examples of how RBV can be applied to both marketing and supply chain
contexts, and demonstrates that it is an appropriate perspective for this study.
Elements of RBV. A key part of the assumptions for RBV posits that
firms are bundles of heterogeneously distributed resources, and that proper
administration of these resources can lead to sustained competitive advantage.
Within this research tradition, the term resources is used to refer to
tangible or intangible assets used by the firm to develop and implement
organizational strategy (Barney & Arikan, 2001). Resources can be classified as
financial, physical, human, or organizational (Barney, 1991), and are a key factor
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in determining the strategic choices a firm will make in its effort to develop its
capabilities into competitive advantage. In order for these resources to have the
potential for generating sustained competitive advantage and be sources of
superior performance, Barney and Hesterly (2012) suggests they must be: 1)
Valuable, 2) Rare, 3) difficult to Imitate, and 4) the firm must have structure,
management and an Organization that is able to capitalize on the potential of the
resource (VIRO). This last element of organizational readiness to use the
resource is important because it implies that internal structures must not only be
able to recognize resources that can provide advantage, but that the organization
must also be able to take action in order to properly utilize the resource. This is
particularly important if the environment that the firm is operating in is changing
frequently due to technological innovation. The organization must be able to
make the necessary adjustments in acquiring and using resources and
capabilities so that they remain a source of advantage. In other words, the firm
must develop dynamic capabilities that can take advantage of resources as the
requirements of the industry and customer network change.
Dynamic Capabilities
As part of enhancing our understanding of how firms are able to use their
resources to develop competitive advantage in fast-changing environments,
Teece et al. (1997) introduced the concept of dynamic capabilities as
complimentary to RBV. Dynamic capabilities are defined as “the firm’s ability to
integrate, build, and reconfigure internal and external competencies to address
rapidly changing environments” (Teece et al., 1997, 16). Dynamic capabilities
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are different from ordinary capabilities because they are more focused on change
(Winter, 2003).
Capabilities refer to “an organizationally embedded non-transferable firmspecific resource whose purpose is to improve the productivity of the other
resources possessed by the firm” (Makadok, 2001, p.389). They are a subset of
firm resources and are comprised of complex bundles of individual skills assets,
and organizational knowledge which enable firms to enhance the use of the other
resources the firm already has (Amit & Schoemaker, 1993; Day, 1994;
Olavarrieta & Ellinger, 1997). Capabilities are generally information-based or
processed-based means of “doing” something and this makes them more difficult
to imitate because of their firm-specific, knowledge-based elements (Bogaert,
Martens, & Van Cauwenbergh, 1994; Day 1994). Capabilities are enhanced
through use (Nelson, 1991), and with continual refinement and additional
learnings, firms are able to adapt their capabilities to utilize new resources.
Other scholars have supported the concept that capabilities can enable a
firm to cope with change. Definitions of these dynamic capabilities have been
proposed that incorporate elements of sensing and seizing opportunities (Teece,
2000), learning new information and improving effectiveness (Zollo & Winter,
2002), and reconfiguration of resources and processes (Zahra, Sapienza, &
Davidson, 2006). Table 3 shows some representative definitions of dynamic
capabilities.
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Table 3
Various Definitions of Dynamic Capabilities*
Author
Teece & Pisano
(1994)

Definitions of Dynamic Capabilities
The subset of the competences and capabilities that allow
the firm to create new products and processes and respond
to changing market circumstances.

Teece et al.
(1997)

The firm’s ability to integrate, build, and reconfigure internal
and external competences to address rapidly changing
environments.

Eisenhardt &
Martin (2000)

The firm’s processes that use resources – specifically the
processes to integrate, reconfigure, gain and release
resources – to match or even create market change.
Dynamic capabilities thus are the organizational and
strategic routines by which firms achieve new resources
configurations as market emerge, collide, split, evolve and
die.

Teece (2000)

The ability to sense and then seize opportunities quickly
and proficiently.

Griffith & Harvey
(2001)

A global dynamic capability is the creation of difficult-toimitate combinations of resources, including effective
coordination of inter-organizational relationships, on a
global basis that can provide a firm a competitive
advantage.

Lee, Lee, & Rho,
(2002)

A newer source of competitive advantage in
conceptualizing how firms are able to cope with
environmental changes.

Rindova &
Taylor (2002)

Dynamic capabilities evolve at two levels: a micro-evolution
through ‘upgrading the management capabilities of the firm’
and a macro-evolution associated with ‘reconfiguring
market competencies’.

Zahra & George
(2002)

Dynamic capabilities are essentially change-oriented
capabilities that help firms redeploy and reconfigure their
resource base to meet evolving customer demands and
competitor strategies.
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Table 3 (Continued)
Various Definitions of Dynamic Capabilities*
Author
Zollo & Winter
(2002)

Definitions of Dynamic Capabilities
A dynamic capability is a learned and stable pattern of
collective activity through which the organization
systematically generates and modifies its operating routines
in pursuit of improved effectiveness.

Winter (2003)

Those that (capabilities) operate to extend, modify or create
ordinary (substantive) capabilities.

Zahra et al.,
(2006)

The abilities to reconfigure a firm’s resources and routines
in the manner envisioned and deemed appropriate by its
principal decision maker(s).

Helfat et al.
(2007)

The capacity of an organization to purposefully create,
extend, or modify its resource base.

Teece (2007)

Dynamic capabilities can be disaggregated into the capacity
(a) to sense and shape opportunities and threats, (b) to
seize opportunities, and (c) to maintain competitiveness
through enhancing, combining, protecting, and, when
necessary, reconfiguring the business enterprise’s
intangible and tangible assets.

Barreto (2010)

A dynamic capability is the firm’s potential to systematically
solve problems, formed by its propensity to sense
opportunities and threats, to make timely and marketoriented decisions, and to change its resource base.

Note. *Adapted from Barreto (2010) and from Zahara et al. (2006).
Dynamic capabilities are built on several components that make the
foundation of the definitions (nature, role, context, creation and development,
outcome, and heterogeneity) (Barreto, 2010), and provide structure to the
conceptualization of the definitions. The nature of a dynamic capability is that it
is strategic (Teece et al., 1997), and it provides the firm an ability to perform a
repeatable task (Helfat et al., 2007). These repeatable tasks use firm knowledge
that can range from simple routines to complex, unique, new knowledge
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(Eisenhardt & Martin, 2000). The role of a dynamic capability is tied to changing
how internal firm resources are used in order to meet challenges from
competition or environmental change. This is done through modifying routines,
allocations, or other firm elements directed at determining firm activities.
Environmental conditions of the firm are of interest when examining
factors that can cause differences in performance between firms, and when firms
fail to consider their environmental conditions, it can have adverse effects on
performance (Audia, Locke, & Smith, 2000). Technology shifts can occur in highvelocity environments (Bourgeois & Eisenhardt, 1988), and because of the high
frequency of change, it can be more difficult to maintain or develop a sustained
advantage. Such market conditions imply that firms need to be able to make
adjustments so that they can respond to changing environments (Eisenhardt &
Martin, 2000). Scholars interested in such strategic issues have produced
significant research in areas ranging from marketing to operations management
(Fixson, 2005; Menguc & Auh, 2006) as shown by Barreto’s (2010) review of the
dynamic capabilities concept.
Usefulness of dynamic capabilities in examining supply chain
issues. Dynamic capabilities are very relevant to the supply chain context.
Teece (2007) notes that global markets, markets of developing technical
knowledge, and markets susceptible to regulatory or intuitional shock are the
proper context in which to examine dynamic capabilities, and supply chains are
often subject to such environments. There is varying opinion on the rate of
change required for dynamic capabilities (Eisenhardt & Martin, 2000; Zahara et

23

Keith Story
Story_Dissertation_Final_Submission.docx
4/3/2016 8:54 AM
Page 24 of 119

al., 2006), but an environment that is experiencing some degree of change is
consistent across most contexts in the literature (Barreto, 2010).
The creation of dynamic capabilities is focused on learning mechanisms.
Some authors suggest that experience and repetition are key elements of
dynamic capability development (Eisenhardt & Martin, 2000) while others
suggest that learning through knowledge articulation or knowledge codification
(Zollo & Winter, 2002) and more unstructured methods such as trial and error, or
test-runs (Zahara et al., 2006) can be catalysts for dynamic capability
development.
The heterogeneity assumption of dynamic capabilities is such that most
authors present them as unique to each firm in line with the prevailing thinking of
Teece et al. (1997). There are some instances in which firms can have common
practices or processes that are very similar in nature (Eisenhardt & Martin, 2000),
but the detailed specifics of these common abilities are unknown across firms
and therefore can be seen as a unique capability.
With regard to outcomes, dynamic capabilities are viewed as frameworks
to explain firm success and competitive advantage development (Teece et al.,
1997), economic rents (Makadok, 2001), and how firms can have superior
performance in changing environments (Zollo & Winter, 2002). Given the key
components of dynamic capabilities and the definitions above, this research is
attempting to designate technology response capability as a dynamic capability
that will positively impact firm performance.
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Supply Chain Technology Response Capability
Technology response capability (TRC) is part of the firm-level capability of
technology opportunism (Srinivasan et al., 2002). Srinivasan et al. (2002) define
technology opportunism as a sense and response capability of firms and suggest
that it is an important determinant of radical technology adoption. Technology
opportunism is comprised of two parts. The first is a technology-sensing
capability that enables a firm to learn about and understand new technologies.
This acquired information may be internally or externally generated, and it is
developed as firms search the market for technology opportunities and
competitive threats via its network and internal knowledge resources. The
second part of technology opportunism, and the focal capability of this research,
is technology response capability in a supply chain technology context.
In this study, Supply Chain Technology Response (SCTR) is the
“willingness and ability of an organization to respond to new technologies it
senses in its environment that may affect the organization” (Srinivasan et al.,
2002; p 49) in a supply chain technology context. There are several reasons that
once a firm “senses” a new technological opportunity or threat it does not take
action. There may be monetary costs associated with replacing or upgrading
hardware or software components and potentially the need for user training
(Chandy & Tellis, 1998). Other switching costs may also be incurred which could
impact the quality of the network relationships and the firm’s value proposition.
Taking action on technology can also require that the firm cannibalize products,
services, and relationships that are successful – a deterrent for many firms.
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A firm’s SCTR is influential with respect to its technology adoption,
because it represents how willing the firm is to make changes to current
processes and procedures in order to incorporate new technology into its
capabilities portfolio. SCTR also incorporates the firm’s ability to actually make
changes to its business strategies in order to prepare or defend against threats
due to new technology. As a result, SCTR is a determinant of how the firm will
take action, or behave, with respect to innovation opportunities.
The definition of SCTR includes a willingness and ability of a firm to
respond to a stimulus that may impact the organization. As part of this response,
the firm will take action to exploit opportunities or defend against threats that are
presented due to innovation (Srinivasan et al., 2002). There may be financial
investment in the form of hardware or software purchases as a response to the
technological stimulus, or there may be a change in knowledge resources in the
form of personnel reallocations or training. No matter if the firm is exploiting an
opportunity or defending against a threat, there will be some sort of change in
how resources are currently used or allocated when firms take a responsive
action.
A dynamic capability enables a firm to seize opportunity (Teece, 2000),
meaning that actions are taken to make sure information on new technology is
used to benefit the firm. Dynamic capabilities also facilitate the repurposing of
current resources so that the resources are better used for new strategies and so
that the resources are more efficiently used as the environment changes (Zahara
et al., 2006; Zollo & Winter, 2002). SCTR contains the willingness of a firm,
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either from a strategic standpoint or from a managerial decision-making
standpoint, to make changes in resource allocations in order to take advantage
of newly sensed technological information. SCTR also encompasses a firm’s
ability to change. Resources – financial, human, or otherwise, may be
insufficient to allow the firm to properly capitalize on the newly discovered
technology, meaning that an appropriate response to the changing technological
landscape is not possible.

Firms that have a capability to respond to

technological opportunities show a positive relationship to adopting radical
technologies (Garrison, 2009), which can lead to marketplace advantages and
superior firm performance (Olavarrieta & Friedmann, 2008). All of these
elements of SCTR make this capability a dynamic one and important to a firm’s
ability to address change.
Chapter 2 Summary
In summary, SCTR is a dynamic capability that can improve the
performance of firms. As noted above, the performance impact of SCTR can be
influenced by strategic decisions made by the firm, the firm’s operating
environment, and the other resources available for use by the firm. It is important
therefore, to better understand the factors and conditions that can impact a firm’s
willingness and ability to adopt innovation. The next chapter will develop a model
that examines the relationship between some of these influencing factors and its
SCTR.
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Chapter 3
Model Development and Research Hypotheses
Model Development Overview
The purpose of this chapter is to discuss the theoretical foundations
supporting our proposed model and present a model that examines the
antecedents and outcomes of SCTR. As such, relevant literature is presented
that provides background and research findings in support of the proposed
relationships between the constructs of interest. RBV, dynamic capabilities, and
technology response capability are discussed in a supply chain context as
related to the development of the conceptual model.
SCTR is based on the willingness and ability of a firm to adopt new supply
chain technology. A firm’s willingness to adopt technology can be impacted by
the strategies that the firm have in place to use its resources for success in the
marketplace. A firm’s ability to adopt new technology can be impacted by
resources such as skills of the employees. Firm capabilities and the environment
that the firm operates in can also play a factor on SCTR and therefore potentially
influence how impactful SCTR is on firm performance.
The model in this research will be developed by using relevant literature
for theoretical grounding, but it will also use managerial insights from
interpersonal interviews in order to enhance the relevance of the findings to realworld applications.
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Supplemental Interviews
To better understand the reasoning and thoughts managers have when
making supply chain technology adoption decisions, supplemental interviews
were conducted with 12 supply chain professionals (see Table 4). The
individuals represent a range of industries and held a variety of titles, including
materials manager, director of supply chain management, general manager, and
vice-president of technology operations. All of the interview data was collected
over several months in 2014 through a series of semi-structured interviews via
Skype, or for local interviewees, personal interviews. The questions were asked
in a way that is open-ended, so the participant would not be directed down a
particular path of response. On average, the interviews lasted 30-60 minutes
and were later transcribed and coded in order to determine common themes.
These themes were used to inform theoretical relationships between the
constructs of interest. The interview guide for the qualitative interviews can be
found in Appendix 1.
The interviews began with a brief description of the participant’s role in
their respective organizations and their supply chain experience. The
participants were next asked to discuss their perspectives on the impact of
technology on their businesses and their thoughts and considerations on which
technology should be chosen when new opportunities are presented. They were
also asked to discuss what factors they consider when determining when in the
technology’s life cycle a technology should be adopted. Lastly the questioning
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sought to uncover how their firms determined the number of technologies that
could be successfully handled at once. The interview questions focused on the
individual’s thoughts and considerations of decision-makers and technology
experts in firms and not the inter-organizational or intra-organizational
interactions that are inherent as part of supply chain management. They were
intended to explore the antecedents of technology adoption and what factors
make up a firm’s ability and willingness to implement it. Insight from these
comments informed areas of focus, and prior research was used to develop a
model that examines relationships between SCTR and performance,
antecedents to SCTR, and environmental factors that may influence the
antecedents.
Table 4
List of Interviewed Supply Chain Professionals*
Name
Carl

Position/Experience
Supply Chain Director of large CPG company

Derrick

Assistant Director of supply chain of large industrial power
company

Sam

Material Manager for auto parts manufacturer

William

Director of Supply Chain Management large pharmaceutical
company

Marlon

Internal Supply Chain Consultant of an auto parts
retailer/distributor

John

Director of Supply Chain Management and Purchasing for auto
parts supplier

Rick

Senior-level supply chain technology consultant

Jack

Manufacturing Manager in metals industry
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Table 4 (Continued)
List of Interviewed Supply Chain Professionals*
Name
Eddie

Position/Experience
Director of Operational Excellence for metals manufacturer

Jim

General Manager for third party logistics provider

Donald

Vice-President of technology operations for technology solutions
provider

Carrie

Senior supply chain analyst for medical products manufacturer

Note. *Names have been changed to maintain confidentiality.
Conceptual Development
Impact of supply chain technology response on performance
outcomes. Supply chain technology response (SCTR) is the ability and
willingness to respond to new supply chain related technologies that appear on
the competitive landscape (Srinivasan et al., 2002) and it is important that firms
be able to take action when a threat to its competitive position is detected. This
dynamic capability allows the firm to respond to informational stimuli that
indicates a need for the firm to modify its supply chain abilities so that it can
address a potential problem or exploit an opportunity. This capability to take
action can lead to an advantage versus other competitors due to potential
improvements that can be made in supply chain technology performance and
firm performance. SCTR manifests itself as the firm’s technology adoption
behavior in that the firm’s decision on how to respond to the environmental
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information results in action (or inaction) that introduces innovation to the firm
(Sarkees, 2011).
Supply chain technology performance refers to how well the technological
tools that the firm uses for its supply chain processes and procedures meet the
expectations of the firm. When firms have to introduce new technology into their
portfolios, there is a chance that the technology could have outcomes that range
from the technology exceeding expectations to the technology failing, in which
case performance expectations are not met.
The new technologies decided upon by the firm can change processes
and procedures, markets and customers served, and can potentially change the
scale of the operation (Winter, 2003). These changes in the way a firm does
business can have an effect on how the firm configures its resources so that it
can better complete operational tasks, and in turn will impact the competencies
that are developed (Grant, 1991; Helfat & Peteraf, 2003; McGrath, MacMillan, &
Venkataraman, 1995). The decision to act on technological opportunities will
also create new processes and procedures that will increase the capabilities of
the firm’s supply chain through efficiency improvements, cost reductions, and
better information flow, which can lead to better performance of supply chain
systems (McAfee, 2002).
Simply possessing the information however, does not increase innovation.
It is initiating change from the status quo that drives innovation. Firms that are
willing to increase their knowledge about the technology on their competitive
landscape and are able to collect and use information about the technology on
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their competitive landscape have shown positive returns for their investments in
innovation (Marinova, 2004). By implementing new technologies, business
managers expect that the actions they are taking will increase the performance of
their supply chain. Interviewees supported this sentiment:
[The] ultimate impact should be to drive efficiency, end to end, so that's for
the sourcing through logistics, and maybe even all the way back to your
vendors, so driving productivity, and driving waste out of your supply
chain. Typically, an investment in technology is an improvement in
processes or an improvement in how we manufacture or source or
distribute our product…
--Carl, Supply Chain Director
Large Consumer Products Manufacturer
These comments are in line with empirical findings of several authors such
as Lai, Li, Wang, and Zhao (2008), who through their investigation of the
relationship between IT capability and development of competitive advantage,
found that IT capability was positively related to both cost and service
advantages, which can lead to improved performance. Other empirical findings in
the literature that support a positive relationship between technology adoption
related capabilities and improved supply chain performance include Pienung and
Salge (2015) who looked at the impact of activities that lead to innovation
adoption and their impact on process innovations such as the ones that improve
quality, save time and cost, and improve productivity. Results from this study
suggest that there is a positive linear relationship between innovation activities
and benefits realized by the firm. For firms where information technology is
important for the fulfilment of supply chain related activities such as productivity
improvements, cost reductions, services to customers, and information flow, Rai,
Brown, and Tang (2009) found a positive relationship with adopting procurement
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technologies. This adoption propensity also had a positive effect on the
productivity of the procurement technology adopted.
Supply chain performance is impacted by the ability of information to flow
throughout the member network, and Ramaswami et al. (2009) found support for
a positive relationship between firm information sharing capability and supply
chain performance. This finding implies that firms can improve their supply chain
performance by building technology-related capabilities that introduce new
abilities to share information, and that firms with superior IT capabilities
demonstrate superior sustained firm performance (Santhanam & Hartono, 2003).
Overall, firms that respond to technological opportunities by making
adjustments to their resources and their resource allocations through innovation
adoption can improve the performance of their supply chains. This performance
improvement is achieved by the firm implementing technologies that can
continuously improve how well current technology meets expectations or by
implementing new technologies that provide new supply chain capabilities
valuable to the firm. Therefore, it is anticipated that:
H1: Supply chain technology response will be positively associated with
firm supply chain technology performance.
Dynamically responding to technological innovation opportunities or
threats is expected to improve the performance of a firm’s supply chain
technology. This ability and willingness to change processes and procedures will
also enable firms to make adjustments according to market or network needs
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such as a demand for shorter lead-times, more variety in SKUs carried, or better
information management.
Being able to respond to technological opportunities will allow some firms
to introduce new technology into their supply chain networks, similar to how WalMart introduced RFID into its supplier network, and it will enable some firms to
adjust to such coerced innovation so they can work with the emerging
technologies. Firms that are able to comply with the new technology
requirements imposed by strong network partners can see improved firm
performance in the form of abnormal stock returns (Deitz, Hansen, & Richey,
2009). Another example of technology-related capability impacting firm
performance is in a study of nearly 300 Chinese firms by Wang, Liang, Zhong,
Xue, and Xiao (2012). Their work found support for firm performance being
positively affected by its IT capabilities. These IT capabilities help enhance
existing, or create net competencies, and can assist with making good decisions
about IT investments. These IT capabilities also have elements similar to those
of dynamic capabilities and are used by the firm to respond in quickly changing
environments.
Technology improvements can lead to improved service, lower cost,
increased satisfaction of customers and network partners, and more tightly
integrated relationships. During the supplemental interviews practitioners made
comments that support what the literature finds to be beneficial outcomes as a
result of technology adoption:
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This is when I reflect on it, I think there’s a … there’s … there’s an
expectation [when adopting new technology] and then I think there’s
obviously the reality, right? And I, I think the expectation is that it’s going
to improve the level of efficiency, improve the customer experience. And
lower overall costs, right?
--Derrick, Assistant Director of Supply
Chain Large Industrial Power Supply
Company
That comment represents similar responses from interviewees about the
reason for being willing to adopt new technologies and the expected impact the
new technologies will have on their ability to improve aspects of their firm’s
performance. Managers have an expectation that when investments are made
or when the reallocation of resources occurs, there will be some benefit realized
that can increase value delivered to customers or profits generated by the
business. A comment from Sam is below, and it discusses a more specific
example of how innovation has helped improve customer interaction and market
performance through both process simplification and increased responsiveness
to customer and market needs for his firm.
[Our old order process was] very cumbersome. It was all based on paper,
if you lost a piece of paper or the fax machine was down, and you didn't
know it, very well could have lost some business, or lost your reputation
because of your responsiveness to the orders. [There were] a lot of phone
calls, a lot of communication by phone and faxes, back in the day. Now all
orders are placed by the system. We're able to react to our customer
requests a whole lot easier, through EDI, Electronic Data Interchange,
where the order will automatically show up on our system.
--Sam, Materials Manager
Auto Parts Manufacturer
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Similarly, as Marlon explains below, in order for firms to remain
competitive they must be aware of market trends and capabilities that can help
distinguish them from competitors and make them more valuable to customers:
[Adopting new technology enables] the capability that is kind of demanded
by the market, because if their competitors can do it, and your customer
demands it, that's a capability you have to have.
--Marlon, Internal Supply Chain
Consultant Auto Parts
Retailer/Distributor
The adopted technologies resulting from a firm’s SCTR can position it to
take advantage of market opportunities (Sarkees, 2011). Also, the capability
represents the firm’s willingness and ability to proactively prepare itself for future
market needs (Lucia-Palacios, Bordonaba-Juste, Polo-Redondo, & Grünhagen,
2014), which can lead to market perceptions that the firm is a technology leader
(Gatignon & Xuereb, 1997) and might be a valuable market partner (Chandy &
Tellis, 2000).
The willingness and ability of a firm to introduce new technologies into its
network indicates that it is sensitive to the needs of the market and that it is
willing to make adjustments in its processes and/or procedures in order to better
deliver what the market values. This behavior in turn determines the
technologies adopted by the firm and influences the offerings that can be
provided to customers and network partners. The offerings the firm chooses to
make available will impact the competitive position of the firm and enable it to
better meet market needs. Also, as the firm dynamically adapts to the changing
market, it learns how to become more efficient in its decision making processes,
which can lead to increased chances of success when making decisions about
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taking action on innovation opportunities. This ability may also attract additional
members to its supply chain network, resulting in firm growth.
Taking into account the potential market perception and the increased
capabilities with respect to market offerings that a firm can realize via its SCTR, it
is expected that:
H2: Supply chain technology response will be positively associated with
firm market performance.
The supply chain is an important battleground for firms and often firm
success is dependent on the capabilities of the firm’s supply chain. Many studies
have found that there is a positive relationship between information technology
related capabilities and firm performance, and that, as Wu et al. (2006) suggests,
supply chains that are technology enabled can become a source of advantage
for firms. Other empirical studies have been completed that support this
suggestion.
In a longitudinal study, Bharadwaj (2000) looked at firms that were
considered to be very effective and efficient with the use of information
technology in their operations and found that profit ratios were significantly higher
and costs were significantly lower when compared to a sample of control firms.
These higher profits and lower costs can be indicators of firm performance, and
suggest that there is some relationship between effective technology
performance and the overall performance of the firm. Ramami and Kumar (2008)
also found that technology-based systems and processes used by firms to
interact and respond to customers can have positive effects on overall business
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performance, and in their study, Kim, Ko, Kim, and Koh (2008) found that
technologies implemented to improve inventory controls and demand visibility for
retail operations had an overall positive impact on business strategic
performance.
The examples above show that technology is often used to reduce costs,
increase information flow, and increase efficiencies throughout the network,
thereby improving supply chain performance. These performance improvements
can provide positive effects on firm profitability (Mithas et al., 2012) because they
reduce capital needed for inventory or make products and services less costly to
create, and sometimes these benefits are passed on to customers (Hitt &
Brynjolfsson, 1996) in the form of price reductions for customers. In the case of
Wal-Mart for example, these lower prices can lead to improved marketplace
performance via increased sales to consumers. A highly performing supply chain
can also provide other market-facing benefits such as reduced stock outs,
improved brand image, and faster responses to changing customer needs
(Dadzie & Winston, 2007; Glaser, 2008;)
Based on the discussion and examples above, the outcomes of a firm’s
supply chain technology performance can improve its market performance. By
being able to provide additional value to customers and supply chain network
members, firms may realize benefits such as increased market share or stronger
customer relationships. Thus, it is expected that by improving its supply chain
technology performance a firm can improve its performance in the market, or
formally:
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H3: Supply chain technology performance will be positively associated
with firm market performance.
Antecedents of supply chain technology response.
Strategic orientation. Firm business strategy determines how resources
and capabilities are used in order for the firm to meet its objectives. While some
firms choose to leverage their information technology capabilities in ways that
better utilize their ability to connect with the market, other firms choose to use
their information technology capability to better deliver value to customers.
Bharadwaj (2000) discusses how firms use information technology to improve
customer understanding, manage marketplace knowledge, and increase the
intra-organizational sharing of information so that customers can be better
served. Over time, these capabilities will become a competitive advantage, and
maintaining this advantage will become a strategic imperative – the firm will
become technology oriented.
A firm has a technology orientation when it strategically acquires
technology for use in the development of new products and services or in order
to enhance the firm’s ability to provide solutions for customer needs (Gatignon &
Xuereb, 1997). This orientation supports an environment that is receptive to
innovative technologies (Hortinha, Lages, & Lages 2011). Some of these
technologies are supply chain technologies, and they are intended to improve the
ability of the supply chain to respond to uncertainty in demand. They also
improve the efficiency of the supply chain and strengthen the intra- and interorganizational relationships of the firm. Improving these relationships will
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improve the “inter-functional coordination” (Gatigon & Xuereb, 1997) that a firm
has because it allows for greater communication and information flow through the
supply chain. Willingness to actively seek out and adopt innovation is an
important characteristic of being a technology oriented firm and the technologies
adopted are a function of the feedback that it gets from the market. Technology
oriented firms will stay abreast of the needs and trends of the market in order to
develop offerings that satisfy its customers, its network partners, and can assist
in providing a competitive advantage.
Technology orientation also includes behaviors of investment in innovation
(Slater, Hult, & Olson, 2007). This investment in innovation can over time result
in a culture that understands how to explore and exploit technology information
for the good of the firm (Hortinha et al., 2011). The culture that is developed can
influence the skills and capabilities developed by the employees, such that they
develop skills to properly search for, manage, and interpret the data collected.
This influence on firm culture was shown by an empirical study by Ettlie, Bridges,
and O’keefe (1984) which showed that having an aggressive technology policy
promoted the concentration of technical specialists in a firm.
When firms have a technology orientation, they actively seek ways to stay
informed about technology in the marketplace and the technological
requirements of their customers and networks so they can develop ways to
address them (Day, 1994; Slater & Narver, 1995; Song, Droge, Hanvanich, &
Calantone, 2005). An environment will exist in the firm such that employees
must be technologically competent so they can meet the expectation of both
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management and meet organizational goals, and this connection between the
degree of technology competence and a firm’s technology strategy was
demonstrated by Ritter and Gemünden (2004).
Firm willingness to take action on innovation opportunities is impacted by
the technology orientation of the firm because this orientation creates a culture
that influences not only employee skill development and resource allocations, but
also influences employee activities and behavior with respect to embracing new
technology. An example of this influence is the work done by Lai et al. (2008),
which supports this notion by suggesting that technology orientation is positively
related to a relationship between the commitment of resources and managerial
involvement for 3PL providers.
Overall, it is reasonable to suggest that a technologically orientated firm
will create a culture, develop capabilities, and allocate resources that enhance its
level of skill and knowledge about technology. This higher level of knowledge
and skill can be beneficial with respect to innovation activities, so it is expected
that:
H4: Technology orientation will be positively associated with supply chain
technology response.
Firms with a technology orientation develop capabilities to collect and
process information about technology so it can be used to develop new offerings
for its customers and supply chain partners (Gatignon & Xuereb, 1997). Firms
with this strategic orientation develop capabilities to increase information
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capability and develop this ability for use in a competitively advantageous way.
As one interviewee from a consumer products company stated:
You got to go talk to them [consumers], you got to go talk to them, and
see what they want. And they will tell you what they want, and then you
have to go buy the technology that fits the wants. So without getting into
to, to much proprietary technology kind of stuff, but we've got a process
where we sit down with our consumers and we say tell us what make this
product a valuable experience with you? And they can describe it in all
kinds of adjectives.
--Carl, Supply Chain Director
Large Consumer Products Manufacturer
This comment indicates that some firms make learning about technology
and the market an important part of how they operate. Because the firm is
looking to the future to anticipate customer needs and to stay ahead of the
competition, there may be a greater willingness to adopt technology. Supply
chain technology is typically an enabler of information transfer and can
strengthen the firm’s ability to share information internally and throughout its
supply-chain network. Having a technology orientation will impact supply chain
technology adoption likelihood because firms that focus on increased efficiency
of information distribution and supply chain capability in order to increase value
for customers understand that information technology is a required investment
(Bowersox & Doughtery, 1995; Gilmour, 1998; Olavarrieta & Ellinger, 1997;
Stock, Greis, & Kasarda, 1999) and they actively look to improve their
capabilities in this area. When firms have a technology orientation, they actively
seek ways to stay informed about marketplace technologies and develop ways to
capitalize on them (Day, 1994; Slater & Narver, 1995; Song et al., 2005). A
firm’s ability to gather this information is similar to its ability to sense
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technological opportunities that exist in the marketplace (Srinivasan et al., 2002).
Also, technology oriented firms are willing take action on the intelligence
generated by market sensing (Kohli & Jaworski, 1990) with respect to technology
and invest in resources and capabilities that enable them to deliver what the
market needs. Firms that have a technology orientation also deliberately develop
capabilities and allocate resources so that they can become aware of new
technologies and implement them when appropriate. SCTR is the willingness
and ability (skills and resources) of a firm to take action through innovation once
it realizes that there is new technology on the competitive landscape (Srinivasan
et al., 2002), and the technological orientation of a firm can influence the
development of information technology-related skills and resources, such that:
H5: Technology Orientation will be positively associated with firm IT
Resource
Information technology resources. Firm competencies are comprised
of the internal skills and knowledge associated with processes and procedures
that enable it to accomplish particular tasks (Danneels, 2008). They are also
made up of the ability to use this internal knowledge and skill to develop new
processes and procedures, and the ability to integrate multiple streams of
technology as they are required by the firm (Henderson & Cockburn, 1994) so
that firm objectives can be met. Because competence is comprised of
experience-based and context-dependent knowledge (Gammelgaard & Larson,
2001), it allows the firm to interpret and evaluate new technology opportunities so
that the firm can make changes dynamically. Underlying firm-level ability to
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recognize, interpret, and use new knowledge are the experiences, beliefs, and
ability of individual employees. The level of employee expertise in an
organization is related to the firm’s knowledge resources because organizational
knowledge is comprised of the individual knowledge of employees connected by
processes, organizational norms, and supporting infrastructure (Cohen &
Levinthal, 1990).
A firm’s Information technology competence resource (ITR) can be
defined as IT-related explicit and tacit knowledge that enables employees to
exhibit leadership in their IT area (Bassellier, Reich, & Benbasat, 2001). This
competence supports the development of SCTR because it provides the
knowledge required for the firm to be willing to change and it provides the skills
for the firm to be able to take action using the embedded knowledge resources
within the firm. Also, the tacit knowledge component of ITR supports the
inimitable aspects of a dynamic capability such as SCTR because the experience
and cognitive parts of tacit IT knowledge are hard to decipher or replicate and its
development will vary from firm to firm. ITR has been shown to be related to a
higher level of proactivity and willingness to develop IT projects (Basselier et al.,
2001) as well.
SCTR can also be impacted by IT skills and resources because they
enable specific expertise that can help deliver value to the firm’s network or
customers (Stalk, Evans, & Shulman, 1992). SCTR also allows a firm to
reallocate resources in new ways so that it can respond to changes in the
competitive environment, and when based upon firm competencies, the

45

Keith Story
Story_Dissertation_Final_Submission.docx
4/3/2016 8:54 AM
Page 46 of 119

resources can become sources of advantage (Slater, Mohr, & Sengupta, 2014).
The resources allow firms to create options for strategic action, be it building new
paths of opportunity or abandoning paths that are not as strategically viable
(Sanchez, 2004). Zhang, Vonderembse, and Lim (2003) support this position
when examining the impact of manufacturing competence on manufacturing
capabilities and found a significant positive relationship on the firm’s ability to
dynamically adjust product mix and product volumes.
During the supplemental interviews, some participants mentioned that
their firm’s ability to successfully incorporate the technology into the firm is an
influencing factor when deciding to adopt new technology. Although reasons for
adopting technology include increasing differentiation vs. competition, lowering
costs of the firm, improving customer interactions, and improving the flow of
information through the organization, having proper resources to implement the
new innovations are important. Technical skills and resources are important
when firms are attempting to change its processes and procedures because they
enable the use of resources such as production facilities, codified process
knowledge, patents, and engineering knowledge. (Danneels, 2008). When firms
do not have sufficient technology resources, there can be some difficulty in
successful implementation of an innovation because of a lower level of skill and
knowledge with the technology. Employees must be able to understand and
properly use the technological tools of the firm so that firm goals are met, and a
lack of skill in the firm’s employee base could drive it to sub-contract innovation
adoption to outside technology consultants:
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I mean, do you really want to be in the business of running a data center?
… is your job to make shampoo or is your job to run hardware? And so,
these companies, it’s an easy decision and for years, IBM, Accenture,
CFC, especially in the government and all these India pure plays …the
sell was we'll come in and manage your hardware, we'll manage your
support, we'll fix the bugs that come up, we'll make the enhancements.
--Donald, Vice-President of Technology
Operations Medical Industry Solutions Provider
Some firms recognize that they do not have the internal resources to create new
processes or procedures and deliberately seek out ready-made technology:
… we just don’t have tons of people just you know, looking to develop …
there are … I'm sure there are a lot of … there are a lot of companies out
there that do develop that technology. I think what I'm saying is though
we're willing, probably more willing to go and purchase that technology,
more than to develop that in-house.
--William, Director of Supply Chain
Pharmaceutical Manufacturer
Because some firms lack sufficient IT skills and resources to innovate they
may be more hesitant to make the changes to their processes and procedures
that come with new technologies. The above comments of Donald and William
do not necessarily mean that such firms will not innovate, but rather they suggest
that a lack of IT resources can impact the decision-making process (and the
potential outcome) with respect to responding to innovation opportunities.
In contrast to the sentiment that lack of IT resources can hinder firm
technological innovation, other interviewees commented that their ability to adopt
new technology is due to the in-house competence of the IT departments in their
firms.
Organizations now are probably much better than they used to be,
because almost everybody that's at mid-level or senior inside of a
significant company in the U.S., has already had their share of
implementation programs. …they're better equipped than ever to
implement supply chain or any technology solution.
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--Rick, Senior-Level Supply Chain
Technology Consultant
This sentiment is in line with research that shows organizational
determinants such as specialization, professionalism, and technical knowledge
resources have positive correlations with organizational ability to adopt new
processes or procedures (Damampour, 1991).
Knowledge depth is an important factor for both radical and incremental
types of innovation adoption (Dewar & Dutton, 1986) and when firms believe that
they have the proper level of technical competence around using or adopting
new technology, there is a positive effect on the firm’s ability to introduce
innovation into the firm (Ritter, 2004), they are more willing and able to respond
to shifts in the technological landscape, and therefore more likely to adopt new
innovations (Liljander, Gillberg, Gummerus, & van Riel, 2006; Parasuraman,
2000). Proper levels of skills and resources will allow the firm to complete the
incremental tasks associated with adopting innovation such as purchasing the
proper equipment, deciding on the particular innovations to adopt, or determining
when the appropriate time is for the firm to take action on the innovation that has
been presented. Henderson and Cockburn (1994) for example, found that
having competence in areas related to new drug discovery was a source of
advantage when firms attempt to develop new pharmaceutical products.
Firms are willing to innovate because they are confident that the
knowledge and skills that are associated with modifying their use of current
technology or with introducing new technology into their networks exist within the
knowledge base of the firm, and the knowledge that the firm possesses enables
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it to be ready to adapt or make changes in response to future events (Levinthal &
March, 1993). An example is case study work that examined IT adoption
success factors in Portuguese small and medium sized enterprises. Calderia and
Ward (2003) found that availability and quality of human resources, user
attitudes, and IS/IT training to be important secondary factors to the adoption
decision. Factors key to both the adoption decision and the eventual successful
adoption of the technology included IT competence (which can be viewed as firm
ability) and management attitudes towards IT adoption and IT use (which can be
viewed as firm willingness).
Given the above discussion and prior empirical findings about the potential
effect of IT skills and resources on innovation decisions, it is reasonable to
conclude that resources and skill levels of employees with respect to information
technology will impact a firm’s response behavior when it recognizes a
technological innovation opportunity, and to expect that:
H6: ITR will be positively associated with supply chain technology
response.
Moderating Effects of Technology Turbulence
The amount of technological turbulence in a firm’s industry or network
represents the frequency of change and degree of stability of the technology in
that environment (Song et al., 2005). It can be characterized by short technology
life-cycles, disagreements on technology standards, or rapid innovation
introductions, all of which can increase the competitiveness of the environment.
The amount of turbulence the firm is exposed to can impact its willingness to take
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risks on new technology, especially if there is an increased chance of the
technology not meeting financial or performance expectations. This is a major
consideration, as offered by one respondent:
…and the duration, how long is this technology going to be in existence.
Is it a short-term technology or is it a … is it a long-term technology.
Some technology can change really quickly. It’s … it’s the next newest
thing on the market. But how viable will it be five to ten years from now?
…If it’s a balance between the costs, the benefit, and how … I guess
really how mature is the technology. I mean, technology, a certain
technology has a … like you said, a value cycle, a life cycle. Is it just a
brand new technology that's going to be replaced in another year or two,
and we wait for something else?
--Jim, General Manager
Third Party Logistics Services Provider
Increased frequency of technological change positively impacts the
relationship between technology orientation and SCTR because in order to deal
with rapidly changing environments, firms must develop the ability to understand
the rapid changes occurring on the technological landscape, know what
resources to develop, and be able to dynamically take action in the context of
their strategic orientation. This ability is not simply in response to a sudden
market change, but rather it will be a learned, repeatable process that uses the
tacit knowledge of the firm (Winter, 2003) to develop dynamic capabilities that
can help it maintain a competitive advantage (Day, 2011).
Firms that have a technology orientation seek out more information and
technical knowledge as it attempts to bolster its ability to develop technologically
advanced solutions for its customers (Slater et al., 2007; Zhou, Yim, & Tse,
2005), and in turn, it will invest in resources that will enable it to respond to the
technologies it finds to be advantageous. As the technological turbulence and
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environmental uncertainty increases, firm innovativeness will be higher (Uzkurt,
Kumar, Kimzan, & Sert, 2012) and it will require the firm to have dynamic
capabilities that enable fast response to a rapidly changing technological
environment.
Because of the increased exposure to the variety of technologies, the firm
will become more comfortable with evaluating new tech (increasing its
willingness) and the firm will develop better abilities to determine and allocate
resources needed for successful adoption (impacting the ability) (Ali, 1994;
Workman, 1993). This influence of a technologically turbulent environment on
the relationship between technology orientation and ability of the firm to respond
suggests that:
H7: Technological turbulence has an impact on the relationship between
firm technology orientation and supply chain technology response such
that the effect is greater as technology turbulence increases.
In a technologically turbulent environment, there are frequent instances of
innovation and there is uncertainty around which innovations will last long term
(Song et al., 2005). In order for firms to effectively use current technologies and
adopt new ones, they must maintain skills and knowledge in an ever increasing
array of technologies (Richey, Tokman, & Dalela, 2010). An uncertain
environment may also cause firms to implement a variety of technologies in order
to meet the demands of the market, and each new technology will introduce
different processes, operating procedures, and standards that employees must
be skilled at in order for the new technology to provide any benefit. This
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technological breadth (Autry, Grawe, Daughtery, & Richey, 2010; Richey et al.,
2010) increases the demands on employee knowledge capacity.
As the number of new technologies and innovations increase, the amount
of skill, knowledge and experience, and information processing capability
employees must have increases (Bensaou & Venkatraman 1995). This higher
resource level has a stronger effect on SCTR because the increased broadbased knowledge can foster innovation, particularly when expertise is reinforced
through good internal communication and knowledge sharing (Zhou and Li,
2012). Empirical research by Wang, Liang, Zhong, Xue, and Xiao (2012) found
that as environments get more dynamic, the relationship between strategic-level
IT and IT capabilities strengthens. Similarly, Akgün, Keskin, and Byrne (2012)
show that technology turbulence in the environment can positively effect the
relationship between a firm’s technology adaptive capability and its skills and
knowledge related to developing innovation expertise. These findings imply that
the change, uncertainty, and frequent innovation in a technologically turbulent
environment can potentially improve firm ability to respond to innovation
opportunity such that it is expected that:
H8: Technology turbulence has an impact on the relationship between ITR
and supply chain technology response, such that the effect is greater as
technology turbulence increases.
Chapter Summary
Utilizing existing research in strategy and supply chain management
domains, a model has been developed to better understand the effect of supply
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chain technology response on performance outcomes. The model also attempts
to understand some of the antecedents of supply chain technology response
such as firm strategic orientation and IT skills and resources. Finally, the model
attempts to provide insight on how a turbulent technological environment can
moderate supply chain technology response antecedents. The model to be
tested is shown in figure 2.
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Figure 2. – Model to be tested
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Chapter 4
Measures Development
Chapter 4 Overview
Chapter 4 presents the conceptualization of SCTR and the data sources
used to operationalize the construct. The operationalization discussion includes
a detailed description of data that provides perspective on the relative
innovativeness of supply chain technologies and how this data was used in the
operationalization of the SCTR construct. The chapter also describes the
antecedent and outcome constructs used in the hypothetical model presented in
chapter three (figure 2).
Conceptualization of SCTR
SCTR represents the willingness and ability of a firm to introduce
innovations into its supply-chain technology portfolio. The outcome of this
capability is the action taken when firms are presented with supply chain
technologies that can have an effect on their competitive position. In the present
study, the SCTR construct is a multi-dimensional, behavioral conceptualization
that is developed by combining: (1) the number of distinct supply chain
technologies adopted by a firm; (2) the relative innovativeness of the technology
at the time of firm adoption; and (3) the extent to which the technology had been
adopted within the focal firm.
Conceptually, we can think of the number of supply chain technologies
that a firm has adopted as an outcome of how comfortable it is with introducing
new technology into its collection of operational protocols. This is conceptually
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reasonable because with each new technology implemented, there are either
changes to current practices or an introduction of new practices. Also, we can
think of the degree of adoption that a firm chooses for a given supply chain
technology as an indicator of its internally perceived ability to make changes to
its operational protocols. This is also conceptually reasonable because the
financial and knowledge resources required to make the desired technological
changes may not be completely available, and therefore the scale of
technological adoption possible may be impacted. SCTR also includes a firm’s
willingness to cannibalize current practices when given the opportunity, which
according Teece et al. (1997), is a key part of firms developing dynamic
capabilities such as SCTR.
When a firm adopts technology, it does so because there is potential
strategic value from the changes in organizational and operational routines that
the new technology can provide (Wu et al., 2006). By adopting an early stage
technology, a firm indicates that it is willing and able to withstand the risks
associated with adopting a first-generation technology that has not necessarily
been fully vetted by its developers or by its intended target market. As a result of
their unproven performance records, these types of technologies may have
issues with mainstream industry acceptance and/or demonstrating a clear value
proposition. Alternatively, firms may wait and choose to adopt technologies that
are further along in development because the organization may not be properly
resourced or otherwise prepared to take advantage of technologies that are too
novel.
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In their work on technology opportunism, Srinivasan et al. (2002) present
technology response capability as a firm’s willingness and ability to innovate.
Their work and the work of others that examine technology response capability
(e.g., Garrison 2009; Sarkees, 2011; Voola, Casimir, Carlson, & Agnihotri, 2012)
use survey questions to determine the intentions of firms with respect to taking
action on technological opportunities. The survey questions used in previous
research ask about perceived speed of response to technological change,
perceived speed of taking action relative to other industry players, and perceived
resistance to cannibalization or replacing current technology with new
technology. The information collected from these questions is about attitudes
toward responding to new technology, which can be a good proxy for a firm’s
intention toward the actual behavior (Fishbein & Ajzen, 2010) of adopting
innovation.
The data used in the current study uses actual firm technology adoption
behavior, objective information about the relative innovativeness of supply chain
technologies, and time to mainstream acceptance to better understand firm
response behavior with respect to new supply chain technology. The information
about technologies adopted by firms is provided in survey data and information
about the relative innovativeness of supply chain technology and time to
mainstream acceptance is from the Gartner Hype Cycle Report. We believe that
using the Hype Cycle information as part of the operationalization of SCTR is
appropriate because it considers concepts similar to those explored by
Srinivasan et al. (2002) such as speed of adoption, adoption activity relative to
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the industry, and industry challenges with the adoption of technologies. By
integrating the hype cycle information with data on supply chain technologies that
respondent firms have actually implemented, an approximation of the firm’s
willingness and ability to innovate can be developed. This approximation is
unique because it represents the outcome of their intent to respond to innovation
instead of just their perceived intent about responding to innovation.
Operationalization of SCTR
SCTR is operationalized by data from two sources and is an observed
variable in the model tested. The first source of data is the Gartner 2007 Hype
Cycle Report for Supply Chain Management and Procurement Technologies,
which provides information about the progression of a technology from its
emergence through to its mainstream adoption. The second source of data is
the 2007 Technology Advancement in Supply Chains Annual Survey, which
offers information from key informants about the level of adoption for a variety of
supply chain technologies within their firm. These data enabled us to assess
three focal dimensions of the SCTR concept: 1) number of technologies in use,
2) level of implementation of the technologies within the firm, and 3) the relative
novelty of the technology within the broader supply chain technology cluster.
The following section provides additional detail about the hype cycle data,
followed by the procedure used to develop a measurement of SCTR.
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The Gartner Hype Cycle Report
A source of data for the operationalization of SCTR is the Gartner 2007
Hype Cycle Report for Supply Chain Management and Procurement, which is
developed by Gartner, Inc., a global information and technology research and
advisory organization. Gartner works with corporate IT leaders and managers in
order to collect information about technology trends and developments via
surveys, interviews, and market analysis. This information is aggregated,
analyzed, and then provided to customers in the form of periodic reports to help
them make more informed decisions about technology investments. The Hype
Cycle Report for Supply Chain Management and Procurement is one such tool,
and it is produced annually for over 40 supply chain management technologies
across more than 15 industries.
The Hype Cycle Report presents the Gartner data in a way that represents
the state of maturity and the current pace of adoption of the technologies
contained in the report. When assessing maturity, the Hype Cycle evaluates
where a given technology is with respect to an initial trigger point, categorizing it
into one of 5 phases (Understanding Gartner’s Hype Cycles 2007) as shown in
table 5.
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Table 5
Phases of the Gartner Hype Cycle (2007)
Innovations or technologies that have been
On the rise
(Technology
triggered by marketplace need or a critical mass of
Trigger)
industry interest
At the Peak
(Peak of inflated
expectations)

Innovations or technologies that have achieved
industry awareness and become viewed as
solutions to firm problems before proven
applicability and appropriateness for discrete
contexts have been determined

Sliding into the
trough
(Trough of
disillusionment)

Innovations or technologies that have shown
limited success in the market due to inappropriate
application or mis-timed adoption by individual
firms. This phase will exhibit a slowed rate of
adoption as the value of the technology is
reevaluated by the market and revised by suppliers

Climbing the
slope
(Slope of
enlightenment)

Innovations or technologies that have been
reevaluated by the market so it has a better idea of
appropriate use, strategic fit, and potential value of
adopting the technology. Supplier firms have
revised the technologies to better address market
needs for individualized adoption and
implementation

Entering the
plateau
(Plateau of
productivity)

Innovations or technologies that have begun to be
adopted by the mainstream. Firms have proved
successful adoptions and increased performance,
and the technology is becoming a standard of use

These phases are characterized by the level of investment in the technology,
patterns of technology development, and patterns of market acceptance of the
technology as described in figure 3.
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Because differing technological innovations will achieve mainstream
adoption at different rates, each technology will progress through its hype cycle
at a different rate. How long a given technology will spend in a particular hype
cycle phase is unique to each industry or market that adopts that technology.
Additionally, the hype cycle projects the amount of time a technology will take to
achieve mainstream adoption ranging from less than two years to more than ten
years. The 2007 hype cycle (shown in figure 4) predicts for example, that RFID
and Sensor-Based Inventory Management is 2-5 years from mainstream
adoption. It also categorizes the technology as being in the Trough of
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Figure 4. Gartner, Hype Cycle for Supply Chain Management and Procurement, 2007, 05 October 2007
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Disillusionment, indicating that the technology has not lived up to market
expectations and is being reevaluated by the market. Depending on the ability of
the firm to evaluate a given technology and implement it, the information
presented in the hype cycle would assist the firm with choosing an appropriate
technology at the right point in its maturation cycle such that it could lead to a
technology-induced advantage versus non-adopting firms.
Part of the procedure to develop SCTR was to quantify the newness of
each supply chain technology. To do so, we imported an image of the 2007
Hype Cycle Report for Supply Chain Management and Procurement
Technologies into off-the-shelf plot digitizing software tool, Plot Digitizer 2.6.6a
(Huwadlt, 2014). The x-y coordinate for each technology was plotted and these
coordinates were exported to a spreadsheet. For each of the thirteen
technologies included in both the 2007 Technology Advancement in Supply
Chains Annual Survey and the 2007 Hype Cycle Report for Supply Chain
Management and Procurement Technologies, the value of the x-coordinate was
subtracted from 5.5 (the maximum value in inches of the x-axis) in order to
produce a measure of the newness of the technology. In turn, this value was
multiplied by a measure reflecting the extent of each firms’ adoption of the
respective supply chain technology. In order to create a weighted score across
all represented technologies, this number was then divided by 71.5, which is the
product of the total number of technologies times the maximum newness value
for any of the represented technologies. This weighted measure of SCTR

62

behavior effectively gives more credit to firms that have adopted more
technologies and less diffused technologies.
Our operationalization of SCTR is unique in that it captures organizations’
actual technology response behaviors. The survey data used in this research
provides a snapshot of the extent to which each supply chain technology has
been implemented within a given firm, and it stands to reason that more
responsive firms will have explored more technologies and will have more deeply
adopted them. The hype cycle data is important because it provides an
objective, third-party assessment of the inherent innovativeness and risk
associated with each of the respective supply chain technologies in use. Also, it
is reasonable to expect that firms with greater technology response capability will
be willing and able to incorporate less proven technologies. Together, these
measures combine to indicate firm capability to act on technology opportunity,
which is the main focus of technology response capability (Srinivasan et al.,
2002).
In summary, in this study, Supply Chain Technology Response (SCTR)
represents firm ability to take action when an innovation opportunity is presented.
It is measured by using information about which supply chain technologies are in
use by the respondent’s firm along with the level of implementation of those
technologies. This information is compared to list of technologies on the Gartner
Hype Cycle Report, which outlines various supply chain technologies and the
projected times before the technology will reach its potential in the market.
These three metrics – 1) number of technologies in use, 2) level of
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implementation of the technologies, and 3) the position of the technology on the
Gartner Hype Cycle, are used to understand a firm’s technology response
capability as a function of its actual behavior when faced with innovation
opportunities as opposed to response intended behavior when faced with
technological innovation opportunities.
Latent Variable Measures
Outcomes and antecedents to SCTR were based upon respondent
perceptions about their respective markets, internal performance, and external
performance based upon their experience and expertise within the firm. The
items used to represent each construct were adapted from previously validated
scales.
Supply Chain Technology Performance (SCTP) is a construct intended
to capture the impact of using technology in key business processes on the
ability of the firm to achieve positive supply chain related results for the
respondent’s firm and was adapted from Stank, Crum, and Arango (1999). The
questions are in the table (table 6) below:
Table 6
Items for Supply Chain Technology Performance Construct*
Question: To what extent do you agree with the following statements? Our use
of supply chain technology in our key business processes has resulted in:
Supply Chain Technology
Performance (variable)
Sctperf2 (V105)

Item
More on-time deliveries to customers

Sctperf3 (V106)
Sctperf4 (V107)

More on-time deliveries to business partners
Greater overall order accuracy
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Table 6
Items for Supply Chain Technology Performance Construct* (Continued)
Supply Chain Technology
Item
Performance (variable)
Sctperf5 (V108)
Fewer overall partial shipments
Sctperf6 (V109)
Quicker to-market development of new
products/services
Sctperf7 (V110)
Inventory Reductions
Sctperf8 (V111)
Higher overall customer satisfaction
Sctperf9 (V112)
Reduced logistical cost
Notes. 7 item Likert Type Scale (Strongly Disagree=1; Strongly Agree=7)
*Adapted from Stank et al. (1999).

Firm Market Performance (FMP) is a construct intended to measure
respondent’s perception of their firm’s performance versus the performance of
their competitors in key market-related areas that represent the overall
performance of the firm. The questions used are adapted from Parasuraman
(2000) and are in table 7.
Table 7
Items for Firm Market Performance Construct*
Question: How does your company compare to competitors?
Market Performance
(Variable)
Mktperf2 (V114)
Mktperf3 (V115)
Mktperf4 (V116)
Mktperf5 (V117)

Item
Our customer retention is ___ than our main
competitors
Our sales growth is ____ than our main competitors
Our overall profit margin is ____ than the competition
Our overall sales revenues is ____ than the
competition

Note. 7 item Likert Type Scale (Much worse=1; Much better=7) *Adapted from Parasursman (2000).
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Technology Orientation (TO) – this construct represents the
respondent’s view of how their firm uses technology to develop and deliver
market solutions. The questions used are adapted from Gatignon and Xuereb
(1997) and are in table 8.
Table 8
Items for Technology Orientation Construct*
Question: Please indicate the extent to which you agree or disagree with the
following statements.
Technology
Orientation (Variable)
Techor1 (V170)
Techor2 (V171)
Techor4 (V173)

Item
Our firm uses sophisticated technologies in its supply
chain relationships.
Our new technology supported processes are typically
state of the art at adoption.
Relative to our competitors, our technological process
improvements are more aggressive.

Note. 7 item Likert Type Scale (Strongly Disagree=1; Strongly Agree=7) *Adapted from Gatignon and
Xuereb (1997).

IT Resources (ITR) is a construct that represents the aggregate
employee ability to use firm IT knowledge, experience, and resources in the
pursuit of firm goals. The items are adapted from Tippins and Sohi (2003) and
are in table 9.

66

Table 9
Items for IT Resources Construct*
Question: Please indicate the extent to which you agree or disagree with
following statements.
IT Competence
Item
(Variable)
Itcomp3 (V52)
Our firm possesses a high degree of computer-based
technical expertise.
Itcomp4 (V53)
Itcomp5 (V54)
Itcomp6 (V55)
Itcomp7 (V56)
Itcomp8 (V57)

Our firm is skilled at collecting and analyzing information
about our customers from external databases.
We routinely use computer-based systems to access market
information.
We have set procedures for collecting customer information
from online sources.
We use decision-support type systems frequently when it
comes to managing customer information.
We have the knowledge to leverage computer-based
communications links with our trading partners.

Note. 7 item Likert Type Scale (Strongly Disagree=1; Strongly Agree=7) *Adapted from Tippins and Sohi
(2003).

Technology Turbulence (TT) – this is the respondent’s perception of the
amount of change and technological stability in their market with regard to supply
chain technology. The items used are adapted from Gatignon and Xuereb
(1997) and are in table 10.
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Table 10
Items for Technology Turbulence Construct*
Question: Please indicate the extent to which you agree or disagree with the
following statements.
Technology Turbulence
(Variable)
Tturb1 (V65)
Tturb2 (V67)

Item
The supply chain technology in our industry is
changing rapidly.
Supply chain technological advancements provide
big opportunities in our industry.

Note. 7 item Likert Type Scale (Strongly Disagree=1; Strongly Agree=7) *Adapted from Song et al.
(2005).
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Chapter 5
Results
Chapter 5 reviews the survey data used in the research and reports the
results of the measurement model validation tests and the results of the
structural model tests.
Preliminary Data Screening and Data Preparation
Sampling procedure. The data used for this study comes from the 2007
Technology Advancement in Supply Chains Annual Survey. It contains 285
cases (responses) from employees that are involved with the management or
usage of supply chain technology, and over 88% of them have some college
education (table 11). The firms in this data are from the manufacturing industry
(56.8%), retail industry (36.8%), and wholesaler/distributor industry (6.3%). The
respondent firms in the data represent a balanced range of both number of
employees and amount of sales revenue (table 12) which should make the
results more generalizable. The responses from the employees about market
information and performance information are their perceptions based on their
knowledge and experience in their roles and experience with the firm, and no
significant effect from non-response bias (Armstrong & Overton, 1977) was found
in the data.
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Table 11
Educational Level of Respondents
Some High School
High School Graduate
Some College
College Graduate
Some Graduate School
Graduate Degree
Missing Value
Total

Frequency
4
23
92
100
21
40
5
285

Percent
1.4
8.1
32.3
35.1
7.4
14.0
1.8
100.0

Table 12
Characteristics of Respondent Firms
Type of Firm

Frequency

Percent

Manufacturing
Retail
Distribution
Total

162
105
18
285

56.8
36.8
6.3
100.0

Number of Employees Relative to Other Industry Firms
Likert Scale Value
1.0
2.0
3.0
4.0
5.0
6.0
7.0
Missing Data
Total

Number of Employees
Very Few

Average

Very Many
-

Frequency
28
24
34
84
39
17
57
2
285

Percent
9.8
8.4
11.9
29.5
13.7
6.0
20.0
.7
100.0

Frequency
45
28

Percent
15.8
9.8

Sales Relative to Other Industry Firms
Likert Scale Value
1.0
2.0

Relative Sales
Very High
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Table 12
Characteristics of Respondent Firms (Continued)
Likert Scale Value
Relative Sales
Frequency
3.0
49
4.0
Average
80
5.0
43
6.0
25
7.0
Very Low
13
Missing Data
2
Total
285

Percent
17.2
28.1
15.1
8.8
4.6
.7
100.0

Measurement analysis. The data was examined to ensure that it met the
underlying assumptions for use in multivariate data analysis. Normality was
determined by visual examination of plots of variable data and by examination of
skewness and kurtosis information. Histograms of the data for each variable
were also created for use as a visual determinant of the data having a normal
distribution. After being inspected, none of the variables appeared to have nonnormal distributions. Next, the data was analyzed to determine if any outliers
were present and none were found. With the data validation process complete,
the construct validation phase of the research was started.
This research is adapting scales from prior empirical work, and proper
analysis must be performed in order to ensure that the items of interest meet
validity standards, are sufficiently convergent (correlate with other items in the
same construct), and are sufficiently discriminant (do not correlate with items
from other constructs) (Campbell & Fisk, 1959). A CFA (Anderson & Gerbing,
1988) was used to determine if the items used in this study load onto the
intended constructs as expected.
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Validity of constructs. The construct validity was assessed by looking at
each of its four components – face validity, nomological validity, convergent
validity, and discriminant validity. The face validity of the constructs was done
via a thorough review of the items used in the model to make sure they made
practical and theoretical sense with respect to the construct being represented
and the intent of the phenomena being researched. The nomological validity of
the constructs was in part evaluated using the intra-construct correlations.
Confirmatory factor analysis. This section presents the analyses and
results of the hypotheses tests in the research. The descriptive statistics were
calculated in SPSS 18.0 and the structural equation modeling was performed in
Mplus 7.3 (Muthen & Muthen, 2014). A 6-stage process that consists of: 1)
defining the constructs (above section), 2) developing and specify the
measurement model, 3) developing the study, collecting and screening the data,
4) assessing the measurement model, 5) developing the structural model, and 6)
assessing the structural model (Hair et al., 2010; Kline, 2011) is used to develop
and test the model used in this research.
Measurement model validity. To assess the validity of the model
specified and shown in figure 5, the overall model fit and the construct validity are
examined. The overall fit of the model is:

112.343 (p < 0.01), RMSEA

=.050, CFI =.99, TLI =.98, SRMR =.025, and the normed

/

= 1.68. Also

the path estimates for each item/construct relationship is above .7 (table 13),
which is the suggested minimum loading (Hair et al., 2010). These values
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indicate that the measurement model is a reasonable fit for the data and we can
proceed to examining additional model results.
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Table 13
CFA Model Results
Construct

item

Tech Orientation

V170
V171
V173
ITC1
ITC2
ITC3
V65
V67
SCT1
SCT2
SCT3
V115
V116
V117

IT Competence

Tech Turbulence
SCT PERF

MKT PERF

Standardized
estimate

0.92
0.94
0.79
0.92
0.96
0.92
0.80
0.93
0.94
0.95
0.92
0.82
0.80
0.87

Error

0.014
0.012
0.026
0.012
0.008
0.012
0.030
0.024
0.010
0.009
0.012
0.027
0.029
0.024

Item
Variance
Extracted

0.85
0.89
0.62
0.84
0.93
0.85
0.64
0.87
0.88
0.90
0.84
0.68
0.64
0.75

AVE

Construct
Reliability

0.78

0.92

0.87

0.95

0.75

0.86

0.88

0.95

0.69

0.90

The convergent validity of the model was assessed by examining the
factor loadings, average variance extracted (AVE), and the reliability of the
estimates. As mentioned above, each of the factor loadings for the items was
above .7 and statistically significant, indicating that they share a high proportion
of variance for the constructs they are representing. The AVE for each construct
is above .5 and suggests that there is convergence in the construct’s indicators.
The construct reliability for each construct was above .7 indicating good reliability
and that the indicators used consistently represent the same construct. Overall,
these results provide evidence of convergent validity and are shown in table 13.
The discriminant validity of the constructs represents how different the
constructs are, such that they represent unique concepts in the data. To show
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discriminant validity, the square root of the AVE for a construct should be greater
than its correlation with another construct (Fornell & Lacker 1981). As shown in
table 14, all square roots of construct AVEs meet this criterion.
Table 14
Correlation Matrix for Latent Variables
1
2
3
1. SCTR
2. SCT PERF
0.46
0.94
3. MRKT PERF
0.53
0.49
0.83
4. TO
0.56
0.59
0.56
5. IT
0.67
0.61
0.49
6. TURB
0.62
0.66
0.46
a
0.52
0.11
0.34
7. SIZE1
8. RETAILa
-0.17 -0.16 -0.14
Note. *-Square root of AVE in diagonal
Correlations significant at .01 level
a = Control Variables

4

5

6

7

8

0.89
0.75
0.64
0.31
-0.11

0.93
0.72
0.32
-0.19

0.87
0.34
-0.19

-0.17

-

Model Results
The following section presents the analysis performed to evaluate the
model developed earlier in chapter 4. The testing of the hypothesized
relationships was performed via structural equation modeling using Mplus 7.3
(Muthen & Muthen, 2014). To remind the reader of the hypothesized
relationships being evaluated, the theoretical model is shown below with the
hypothesized relationships between constructs (figure 6).
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R2=.59

γ =.70**

Supply Chain Technology
Response

Information
Technology
Resource

Technology
Turbulence

‐

Number of technologies in use

‐

% of adoption of technologies

‐

Relative innovativeness of
technologies

γ =.03, p< .03
R2=.22
β =1.08**

γ =.18**
γ =.03, p< .02

Technology
Orientation

Supply Chain
Technology Response

γ =.02, p<.52

β =.24**

β =.73**

271.827 (p=0.00), Normed
**=p< .001

Supply Chain
Technology
Performance

/

=3.275. CFI= .95; TLI= .93; SRMR=.143; RMSEA= .092

Firm Market
Performance

R2=.36

Figure 6. Model relationship results

The model in figure 6 was estimated via path analysis. The overall fit of the
model is:

271.827 (p=0.00), and the normed

/

= 3.275. The

model CFI = .95, TLI = .93, SRMR = .143, and RMSEA = .092 with a 90%
confidence interval of .080 to .105. The CFI and normed

are within

acceptable limits and I believe this model to be acceptable for testing the
theoretical relationships proposed. Considering the complexity of the model, the
fit of the measurement model, and validity of the constructs, this model should
provide some insight into the hypothesized relationships as a first step into
understanding the impact of SCTR on performance outcomes and the impact of
antecedents on SCTR.
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Impact of SCTR on performance. Hypotheses 1 and 2 focus on the
impact of SCTR on performance outcomes. Hypothesis 1 proposed that SCTR
has a positive effect on SCTP and the hypothesis is supported (β = 1.08, p <
.001). SCTR is also expected to have a positive effect on FMP as suggested in
hypothesis 2, and this is also supported (β = .73, p < .001). Hypothesis 3
suggested that there is a positive relationship between SCTP and the
performance of the firm, and this is supported (β = .24, p < .001). These results
support the proposal that higher levels of SCTR will positively impact the
performance of a firm’s supply chain technology and the performance of the firm.
These results are consistent with pre-study expectations.
Impact of SCTR antecedents. The relationship between a firm having a
technology orientation and SCTR is tested by hypothesis 4, and is expected to
be positive (γ = .02, p < .52). This hypothesis is not supported. This indicates
that having a technological orientation in itself does not have a direct impact on
the SCTR of a firm. However, the model results show a positive relationship
between a firm’s technology orientation and ITR that is positive and significant (γ
= .70, p < .001), as proposed by hypothesis 5. Hypothesis 6 tests the impact of
ITR on SCTR and there is a positive effect (γ = .18, p < .001).
Moderating effects of technology turbulence. Moderating effects of
technology turbulence were also tested. Hypothesis 7 suggests that TT
positively influences the relationship between a firm’s technology orientation and
its SCTR. That is, at higher levels of TT, a firm’s technology orientation will have
a greater impact on its SCTR. This hypothesis was supported (γ = .03, p <.05).
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Also, the model tests the effect TT has on the relationship between ITR
and SCTR. Hypothesis 8 suggests that higher levels of TT will have a positive
influence such that higher levels of TT will result in an increased positive effect
on the relationship between ITR and SCTR. This hypothesis was supported (β =
.03, p < .05).
The results of the model hypothesis tests are summarized below (table
15).
Table 15
Summary of SEM Results (Unstandardized)

Proposed Relationships

Unstandardized
Path
Estimate
p-value

SCTR (+) → SCTP

1.08

0.000

Supported

SCTR (+)→ FMP

0.73

0.000

Supported

SCTP (+)→ FMP
TO (+)→ SCTR
TO (+)→ ITR
ITR (+)→ SCTR

0.24
0.02
0.70
0.18

0.000
0.520
0.000
0.000

Supported
Not Supported
Supported
Supported

Model fit Statistics:
271.827 (p = 0.00), Normed
.143; RMSEA = .092

Mediated Relationships

/

= 3.275. CFI = .95; TLI = .93; SRMR =

Unstandardized
Path
Estimate
p-value

TO X TT → SCTR

0.03

0.022

Supported

ITR X TT → SCTR

0.03

0.038

Supported
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Chapter 6
Discussion of Results and Implications
This research has explored SCTR in multiple ways and has produced
some interesting results. First, this research used a novel operationalization of
SCTR that incorporated Gartner Inc. Hype Cycle data and actual firm behavior to
develop a measure of a firm’s capability with respect to responding to
technological innovation. Next, hypothesized relationships were tested to provide
a better understanding of the impact of SCTR on firm performance outcomes.
There were additional tests of relationships to give greater insight into
understanding the impact of internal and external firm factors on SCTR. Lastly,
this work examined the moderating effects of environmental technology
turbulence on antecedents of SCTR.
The results of the model that was developed and tested showed positive
relationships between SCTR and performance outcomes. It also showed that the
performance of a firm’s supply chain technology has a positive impact on the
overall performance of the firm. The effect of the firm’s business strategy had
mixed results in the model. While having a technological orientation had a
positive effect on firm ITR, the hypothesis that SCTR would be positively
impacted by firm technology orientation was not supported. The other
antecedent of SCTR that was tested, ITR, did show a positive, significant impact
on firm SCTR. Both of the moderated relationships that were tested showed
positive results. The technological turbulence of the environment effects the
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relationship between SCTR and ITR, and the relationship between SCTR and
firm technology orientation.
The remainder of this chapter discusses in greater detail the results of the
quantitative model that was tested, the implications for theory development, the
implications for marketing and supply chain management practitioners, limitations
of the current research, and directions for future research.
Methodological Implications
A significant contribution of this research is the way the SCTR construct is
operationalized. By using actual technology adoption behavior of firms, instead
of perceptions or predictions of survey respondents, the research shows the
relationship between observed behaviors and performance outcomes.
Understanding the relationship between actual firm behavior and performance
outcomes is important because it is a more realistic representation of the impact
of action taken by the firm.
The past behavior of the firms with respect to the adoption of the
technologies is a reasonable predictor of how they will behave in the future.
Operationalizing SCTR as a behavioral firm outcome provides a unique way to
examine the relationship between SCTR and firm performance outcomes. Some
studies that look at technology response capability do so as a part of technology
opportunism (Srinivasan et al., 2002) and use a modified version of the
Srinivasan et al. (2002) technology opportunism scale (e.g. Chen & Lien, 2013;
Garrison, 2009).
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In previous work, the authors use survey data to capture the firm’s ability
to sense and acquire knowledge about technological opportunity and understand
the willingness and ability of respondent firms to innovate. This dissertation is
using a behavioral measure of SCTR, which is very different from other
approaches in that it examines what was actually done instead of what
respondents perceived or anticipated their action will be. This particular
operationalization of SCTR incorporates both firm willingness and ability to adopt
technology because the data source is based upon the action taken by the firm.
The firm would not take action if either component of SCTR was a “no”. Adopting
the technology means that the firm believed that they had the ability (resources,
knowledge, etc.) to make changes to current processes and procedures such
that the changes are sustainable and their network partners would be receptive
to them. It also means that the firm had the organizational willingness to make
technological change. This willingness implies that firm strategy, management
support, and projected impact of the new technology on the firm and its
customers are aligned.
Theoretical Implications
Impact of SCTR on performance outcomes. This research makes
contributions to the marketing and supply chain strategy literature in several
ways. First, the results of the model support the RBV and dynamic capabilities
literature that shows firm resources and dynamic capabilities have positive
impacts on firm performance. The finding that SCTR has a positive impact on
performance outcomes of the firm is consistent with the strategy literature that
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dynamic capabilities can improve performance (Barney 1991; Kozlenkova et al.,
2014). Also, the finding that SCTR has a positive relationship with firm market
performance is consistent with the literature on VRIO capabilities and their
impact on firm performance.
In this study, SCTR represents the willingness and ability of a firm to
introduce new technology into its portfolios that can improve firm competencies
and drive competitive advantage (Srinivasan et al., 2002; Teece et al., 1997)
through the firm being able to modify its practices and take action when faced
with new technological opportunities. As more technologies become available in
the supply-chain context, it is important to have a better understanding of
adoption-performance relationships for firms. The ability to determine which
technologies are beneficial to the firm and then take action to implement them is
important, and the findings presented in this work suggest that more work should
be done in order to better understand what factors or characteristics make some
firms more (or less) willing and able than others. Also, the results of this study
support prior research findings that supply chain technology performance has a
direct effect on firm performance (Bharadwaj, 2000), which helps researchers
develop more nuanced understandings of how functional or context-specific
technology in a firm can influence performance differences across firms.
SCTR also seems to be important to firm technology adoption behaviors.
In past research, firm action with respect to adopting innovation has been
researched through the lens of technology opportunism, and the impact of
technology opportunism on firm performance has been examined. There is little
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work on which element of technology opportunism drives the effect because
SCTR has been examined as part of the larger technology opportunism
construct, which combines a firm’s technology sensing capability and its
technology response capability. By looking only at the response capability of the
firm, this research provides additional insight both about the impact firm
willingness and ability to respond to innovation opportunity has on performance
outcomes and provides additional insight on how individual elements of the
technology opportunism construct effect firm performance outcomes. Other
scholars have shown that a firm’s technology sensing capability can have a
negative relationship with its technology adoption behavior (Garrison, 2009), and
when examined separately from technology opportunism, SCTR can have a
positive impact on firm performance. Technology opportunism has been shown
to have an impact on performance (Lucia-Palacios et al., 2014), but the current
research suggests that it is the ability of a firm to respond to the sensed
information that has a direct impact; implying that responding to market changes
is most important, in line with both Garrison (2009) and the dynamic capability
concept.
The finding that firm technology performance has a positive relationship
with firm performance is consistent with earlier studies examining such
relationships. Firms that are able to successfully improve the performance of
their supply chain operations can offer network members new benefits which can
increase firm reputation, market strength, or grow the size of the customer base.
The literature discusses how supply chains are the new corporate battle grounds,
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and that investments in technology solutions are a way for firms to build their
supply chain capabilities. When firms are successfully at the forefront of supply
chain technology, they are able to drive the market perception that they can
balance the risks of being innovative with realizing additional performance
rewards from capitalizing on technological opportunity. These market
perceptions can increase the firm’s customer network and possibly increase the
willingness of technological adoption throughout its network via supply chain
contagion (McFarland, Bloodgood, & Payan, 2008).
Antecedents of SCTR. The proposed direct relationship between
technology orientation and SCTR was not supported by the study. Results do
suggest that effects of TO are mediated by ITR. Initially this finding was
surprising, but after additional review of the literature, there appears to be some
explanations to suggest for this result. Technological orientation has elements
that are more focused on the accumulation of technological knowledge for later
use in the development of products and services desired by the firm’s customer
or supplier network (Gatignon & Xuereb, 1997). This behavior is similar to the
sensing behavior in technology opportunism, and the non-significant findings
may be supporting the notion that responding is the more significant influencer of
firm performance rather than the sensing of environmental information. Past
research has shown that having market information about technological
advances and opportunities is important, but not the main factor for taking the
actions necessary for adoption (Garrison, 2009) and these findings support this
notion (and may provide an additional path for future research).
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The study did however, show that TO has a positive effect on ITR. This
result provides additional support for the literature that indicates a link between
strategic orientation, cultural aspects of the firm, and firm adoption behaviors
(Hortinha et al., 2011). The processes used by firms to increase and to enact
their technology oriented strategy can over time increase the technical expertise
of the employee base and their ability to collect, interpret, and distribute
knowledge about technological innovation. This enhanced level of expertise, or
knowledge resource, can over time increase the confidence firms have in their
decisions to innovate. The finding in this study highlights the influence strategy
can have on the development and allocation of firm resources and the creation of
an innovative firm culture.
The results of the study also suggest that due to its direct positive effect
on SCTR, ITR is an antecedent of SCTR. This is in agreement with technology
adoption literature which indicates that employee technological knowledge
resources and ability can impact firm innovation behavior and firm decisionmaking when it comes to technology adoption. It makes sense that the explicit
and tacit knowledge that exists in the employee base will have an impact on the
innovation behavior of the firm, and that the knowledge resources from ITR will
enable successful implementation of new technologies and increase the
willingness of the firm to take on the risks associated with innovation.
Overall, the findings of this study provides additional theoretical insights
into the impact of resources and capabilities on firm performance, adding to the
work that discusses differentiating factors that drive heterogeneous firm
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performance. The study also provides support for work that addresses the
importance of both knowledge resources and the ability of the firm to use them in
innovation activities. The strategy of the firm is shown to influence the
development of these knowledge resources and capabilities, and theories that
examine the link between firm strategy and resource development have been
informed. Finally, this dissertation provides some theoretical support for
examining the response behavior of firms when they are exposed to innovation
stimuli. The finding that responding is a very significant factor in both technology
and firm performance will add to the dynamic capability and RBT literature.
Managerial Implications
In order to continually provide customers and network partners superior
value, firms need to innovate. Although managers for the most part understand
this premise, they may have questions around how much to innovate, which
innovations are the correct ones, and when in a technology’s life cycle an
innovation should be adopted so that it provides the most advantage versus
competitors. The results of this study suggest that by improving firm ability to
respond to innovation opportunity and by developing information technologyrelated resources, managers may better cope with the implications of these
questions as they attempt to remain competitive and continually add value via
their respective business models.
The ability to respond to technological opportunity is needed for business
model innovation. Business model innovation involves changing how a firm
operates and altering the value proposition it offers its network. As such,
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managers need to make sure they have the ability to make needed changes to
their businesses, reinvent them when required, and manage the relationships
with their supply chain partners as innovation is introduced into the network.
Managers are needing to develop the willingness and ability to respond to
innovations on their competitive landscape now more than ever, and that ability
becomes more important as the technological turbulence of the firm’s
environment increases.
The findings of this dissertation suggest that the mere knowledge of
technological advances in the market is insufficient to improve performance, and
that action must be taken in order to reap the benefits of such knowledge. The
direct effect SCTR has on performance outcomes is notable because it shows
that effort must be put into developing employee skills and managerial
willingness to capitalize on the collected market information. Accordingly,
managers should recognize that their firm’s ability to respond to technological
innovation is an important one that has implications for supply chain technology
performance and market performance.
Being able to respond to innovation opportunity is comprised of both the
ability and the willingness of firms to modify current processes and procedures in
order to develop new ones that can add value. The ability to respond to
innovation opportunity implies that the firm has the proper knowledge, skills, and
other resources necessary to gain exposure to innovation, gain some experience
with it, and determine its viability within the firm’s value proposition framework.
To improve firm technology response capability, managers need to consider
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proactively developing the skills, knowledge, and resources of their technology
teams. This could mean setting specific training schedules that reinforce
knowledge about existing technologies in use, or it could mean participation in
industry consortiums, trade-shows, or other cross-network collaborative efforts in
order to gain exposure to what technologies peer firms are engaging with or what
innovations are being developed by various technology providers. By proactively
investing in their employee’s ability to get exposure and experience with new
technology, managers will create an employee knowledge resource that better
understands new technology, its benefits to the firm, and its benefits to the
supply chain network.
Firm willingness (desire, or preparedness) to respond to innovation
opportunities is important, and managers must understand this dynamic. The
firm’s desire to respond to technological innovation is influenced both by the
culture of the firm and how managers view potential changes to business
processes. Firms should take deliberate steps to avoid becoming myopic with
respect to technologies that are currently leading in their value-delivery space. It
is sometimes difficult for firms, particularly leading firms, to make modifications to
business processes that deliver superior value on today’s requirements.
Willingness to make change requires that managers cannibalize current business
processes that are delivering value to make way for new business processes that
will deliver value in the future. When firms do not foster this willingness to
change, they run the risk of missing opportunity because they may wait too long
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to redeploy capabilities or have not developed the capabilities required to capture
the new technology either internally or across their supply chain network.
To address this issue, managers should work to impact firm culture and
behavior by reinforcing strategic, business-value justified efforts to engage with
innovation. Managers are essential when it comes to the decisions being made
with respect to technology, and they are very influential with respect to the
development of the close supply chain network relationships that are required
when innovations are introduced. As mentioned in chapter 3, managers have to
understand if their innovation efforts should be focused internally, externally, or a
combination of both. These decisions will impact how knowledge resources and
IT resources are developed in the firm. Managers should also allocate resources
to rigorously evaluating innovation opportunities from internal sources and from
supply chain partners. By making the exploration and evaluation of innovation a
part of firm culture, managers can increase overall willingness of firm leadership
to take action because they are more comfortable with judging how innovation
impacts the business model. This proactive investment will help build a culture
that embraces new solutions to problems and a culture that is not as afraid to
change current processes (that are working well) in order to replace them with
new ones that may be difficult or time-consuming to perfect or get to the same
level of performance as current processes.
Managers that understand the positive relationship between their firm’s IT
resources, firm ability to respond to innovation opportunities, and firm
performance outcomes will have an advantage over their peers. Those managers
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which find themselves continually pressured to find ways to improve business
performance would be wise to develop processes and procedures that allow their
response capability to be refined and perfected.
Business leaders that are interested in improving their ability to make
decisions about innovation opportunities will use the findings of this dissertation
to bolster their cases for developing employee knowledge and learning. This can
be accomplished through activities such as cross-functional training via internal
sources (salesforce, IT department, logistics department, etc.) and external
knowledge development via executive loan programs. Job sharing with trusted
customers, suppliers, or other industry group network members are other ways
that managers can enhance learning and knowledge within their ranks. By
investing in and improving their IT resources, managers can: (1) better maximize
the variety of technologies that their firms can use effectively; (2) better manage
the number of supply chain solutions that are being interacted with across the
firm and business network; and (3) have better vision about the viability of
various technologies for the market in general, and for the firm’s network more
specifically. Deliberate work to strengthen IT resources will also impact a firm’s
ability to dynamically reallocate resources whenever the requirement is needed
or when there is an opportunity to gain advantage. Being able to quickly respond
in a technologically turbulent environment can be a source of competitive
advantage regardless of the strategic orientation of the firm, and managers ought
to take steps to reinforce the skills, flexibility, and knowledge in their employee
workforce.
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Limitations of the Research
Although this dissertation expands our knowledge about the impact of
SCTR on performance outcomes and provides insight into some of the
antecedents of SCTR, there are some limitations and potential future directions
for further research.
First, the specific context of the research is the supply chain. Although the
survey data contained a cross-section of industries, the relative impact of
technology on industries could limit generalizability. The use of cross sectional
data is another limitation of the research in that the snap-shot of data captured by
the survey may not totally represent the full experience that might be captured
via another method, such as a longitudinal study. Future work may be able to
address this limitation by doing a long-term case study on a pool of
representative firms, or by using several years of the Technology Advancement
in Supply Chains Survey as the dataset.
The age of the survey data is also a limitation. The data used in the
dissertation is from 2007, and there may be slight differences in responses due
to the changing concerns of changing markets and customer needs. A potential
solution for this possible limitation is to replicate the survey in order to capture
more current concerns and market conditions, and compare the results to the
data used in this dissertation.
The development and use of the SCTR measure in this dissertation is
informative, but should be further evaluated. More studies should be performed
using this operationalization of SCTR to understand the impact on firm outcomes.
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Event studies and longitudinal studies are examples of ways to use the
operationalization and check to see if it is more generalizable to other studies.
Future Directions for Research
The research in this dissertation can lead to several other informative
studies. First, other studies can be performed that look at other antecedents of
SCTR. Only two were examined in this research (technology orientation and
ITC), but other factors that may influence firm willingness and ability to innovate
include internal and external network relationships, management views on
innovation, collaboration efforts internal or external to the firm, or factors that look
at the learning characteristics of the firm. By investigating these antecedents,
researchers can identify factors that influence SCTR and then work to
understand the interactions of these factors on each other. Future work can also
be done to investigate environmental technology turbulence as a moderating
force on various SCTR antecedents and it can also be investigated as having a
direct effect on SCTR. This would be interesting because it could provide insight
to how the environment of firms can influence adoption behavior by changing the
relative impact of various SCTR antecedents.
Differences between firms with high vs. low SCTR can be another avenue
of research. Are there differences in performance outcome between the two
types of firms? Are there predictors that can be identified that indicate that a firm
has low SCTR vs high SCTR? Addressing these questions will enhance our
understanding of performance-capability relationships in firms, and could also be
a catalyst for new scales that can measure SCTR in firms.
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Other outcomes of SCTR can be examined as well. Future research can
examine the effect SCTR may have on the brand image of the firm in order to
better understand how response behavior can influence how the firm is perceived
in the marketplace. Changes in managerial receptiveness to technology can be
examined as well. As firms become highly capable with responding to
technology, what impact does it have on the risk-taking behaviors of
management? Another related question to be asked is how does SCTR impact
situations when firms become successful and become blind to change. Is there
an upper limit to SCTR or is it more U-shaped, with a sweet spot that firms
should aim for?
The insignificant finding for the TO-SCTR relationship can also provide
paths for future work. Understanding if there are firm orientations that are more
complimentary with SCTR could prove to be theoretically significant, and just as
interestingly, does firm strategy even matter with respect to SCTR?
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Appendix 1: Question framework for interviews
Demographic Information
Name
Occupation
Impact of technology on the business
• What do you think the impact is of adopting new supply chain
technology?
o

How/why do you think it improves the capabilities of your firm?

o

How/why do you think adopting new technology is important to
your business?

o

What advantages/disadvantages do you think are the result of
adopting new technology?
▪

Internal advantages/disadvantages

▪

External advantages/disadvantages

Which technology should be chosen
• How do you determine which supply chain technologies to implement for
your business?
•

What resources do you use to get information about supply chain
technology?
o

Why do you use these particular resources?

When in a technology’s value lifecycle is a given technology decided upon
• How do you determine the value of a technology to your business?
o

What is the internal value to your business?

o

What is the external value to your business?

•

How do you get information about the potential benefit of a particular
technology?

•

How do you know when it is time for your firm to implement a new
technology?
o

What factors do you look at to determine when to implement the
technology?
▪

What are the internal (structural) factors?

▪

What are the external (environmental) factors
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▪
•

Why are these factors important to your decision-making
process?

How would you characterize your firm with respect to supply chain
technology adoption (innovator, early adopter, early majority, latemajority, or laggard)?

How many technologies their firm can handle with respect to implementation
• How do you determine if your organization can handle implementing the
technology?
•

How do you take into account the number of technology projects your
company is working on?

Technology Leadership
• Do you consider your firm to be a technology leader?
•

What are the characteristics of a firm that you consider to be a
technology leader?
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